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The significance of utilizing a brain-based approach to learning and teaching was
researched. Current brain research indicates that often traditional educational methods
are not conducive or are even detrimental to student learning. Several sources supported
the brain-based learning, multiple intelligence, and learning styles theories. The research
suggested that the brain-based learning approach has been beneficial not only to student
learning but also to an increase in student motivation and self-esteem.
A handbook for educators was created to compliment existing curriculum. This
handbook features "brain friendly" strategies and activities that focus on rich and positive
learning experiences that enable students to develop problem solving and critical thinking
skills. These activities were designed for use in a primary age level classroom.
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CHAPTER ONE
BACKGROUND OF THE PROJECT

Introduction
"There's an explosion in brain research that threatens the existing paradigms in
learning and education" (Jensen, 1995, p. 8). This new research and the resulting theories
on learning may force all of us to take a closer look at how we teach students, and how
we should be teaching students. The purpose of the school is no longer to prepare
students for a particular job or trade, but rather to prepare well rounded individuals with
problem solving and critical thinking skills. Our world is changing and the traditional
methods of stand and deliver instruction are not keeping pace with this change.
National attention has been focusing on education and how student performance
can be improved. Legislators as well as educators are searching for methods to better
teach students. These teaching methods should enable students to develop skills that will
help them meet the needs of our changing world.
Currently, many educators and students feel that curriculum is out dated and often
learning experiences do not relate or connect to real life situations (Jacobs, 1989). The
brain-based theories oflearning suggest a vast array of teaching methods and approaches
but recognize that the most effective learning takes place when learning experiences can
be tied to real life situations.
It is important for educators to provide students the opportunity to learn through
meaningful and stimulating learning experiences. Effective learning experiences should be
interesting and engaging for students and also provide for the development of critical
thinking and problem solving skills while placing less emphasis on learning specific content
and facts. These learning experiences should promote effective learning and be developed
on the basis of how the brain learns most effectively. The new brain-based theories are
1
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indeed challenging basic assumptions about traditional educational practices.

Significance of the Project
The entire nation is looking at student achievement and what can be done to
improve academic performance. Many school districts face tougher academic standards of
achievement and are left searching for programs that work in boosting student
performance and test scores. Teachers are faced with teaching an extraordinary amount of
information as well as the pressures of national achievement test scores and their students'
mastery of the new and rigorous state and district academic standards.
"We've spent trillions of dollars in education since landing on the moon and many
measuring sticks say the quality has remained the same or gotten worse" (Jensen, 1995, p.
1). Expectations concerning education are rising. Educators need to take a very honest
look at the traditional educational system and target what is working and what is not.
Educational lessons and assessment procedures need to coincide with current curriculum
and academic requirements, but should also be developed on the basis of how our brains
learn most effectively enabling optimal student performance.
Learning is natural to the brain. It is possible for teachers to facilitate or inhibit
learning. In the brain-based approach, the teacher assumes more of a facilitative role
rather than a provider of information. Studies show that students do not learn best when
they are forced to do things their brains do not enjoy doing or do poorly, such as
absorbing information through textbooks, lecture or through rote memorization of facts
(Sylwester, 1991).

Purpose of the Project
The purpose of this project is to produce a teacher handbook that will assist
teachers in developing brain friendly learning activities and experiences. This handbook
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will enable teachers to enhance existing curriculum and lessons while utilizing the new
brain-based approach to learning which will in turn help students to learn and use their
brains more effectively. The examples and activities were created to be implemented in a
variety of classroom settings and a variety of age levels.

Limitations of the Project
The limitations of this project are as follows:
1) Many people are resistant to change. Some educators and/or parents may not
be receptive to changing or re-organizing student lessons and/or classrooms to
accommodate the brain-based approach to teaching.
2) This handbook may not be helpful for all schools and teachers. Schools or
classrooms that are organized in a more traditional educational setting are not
conducive to the brain-based approach to learning.
3) This handbook contains learning and teaching strategies and activities limited to
the primary grade level classroom, but does not contain lesson plans.

Definition ofTerrns
The terms used in this project will be defined as follows:
Amxgdala - The portion of the brain that controls anxiety and fear (Parnell, 1996).
Bodily-Kinesthetic Intelligence - The use of the body to solve problems, create
products, and convey ideas and emotions (Gardner, 1992).
Brain-Based Leaming - Learning that is maximized by understanding how the brain
functions, connecting the latest cognitive and neurological research to education. (Pool,
1997).

4

Brain Stem - The most primitive of the brain systems ( also referred to as the
Automatic Reflex Brain) responsible for controlling automatic reflexes and automatic
body functions such as breathing and heartbeat (Parnell, 1996).

Cerebmm - This portion of the brain controls and connects higher functions of
learning, judgment, and intelligence (it is also called the Cerebral Cortex or the Thinking

Brain) (Parnell, 1996).

Downshjft - The psychophysiological response to threat where the brain actually
reverts to the more primitive part of the brain for responses (Caine & Caine, 1991).

Hippocampus - The portion of the brain that plays a large role in memory related
learning (Parnell, 1996).

Hypothalamus - The portion of the brain that controls sexual urges and other
motivations (Parnell, 1996).

Interpersonal InteBigence - The ability to work effectively with other people and to
understand them noticing their goals, motivations and intentions (Gardner, 1992).

Intrapersonal InteBigence - The ability to understand one's own emotions, goals,
motivations and intentions (Gardner, 1992).

Limbic System - This part of the brain is concerned with memory, emotions and
motivation (Parnell, 1996).

Linguistic InteBigence - The ease in producing language and sensitivity to the
nuances, order, and rhythm of words (Gardner, 1992).

Logical-Mathematical Intelligence - Relates to the ability to reason deductively or
inductively and recognize and manipulate abstract patterns and relationships (Gardner,
1992).

Musical InteHigence - The ability to sense pitch, timbre, and rhythm of sounds, and
the responsiveness to the emotional implications of the elements (Gardner, 1992).
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Patterning - Finding patterns and connections between new information that is
being taught and what has previously been learned (Caine & Caine, 1991).
Peripheral Information - Information that is not the specific focus of attention,
such as the temperature or background sounds in a room (Caine & Caine, 1991).
Spatial Intelligence - The ability to create visual-spatial representations of the
world and transfer those representations mentally or concretely (Gardner, 1992).
Spatial Memor:y - The memory system that is responsible for instant recall of
memories (Caine & Caine, 1991 ).
Synapses - Connections of nerves and fibers in the brain (Nash, 1997).
Thalamus - The portion of the brain that relays information from the senses to the
cerebral cortex (Parnell, 1996).

Organization of the Remainder of the Project
Chapter Two will consist of a review of research summaries and literature relating
to the history of brain-based learning and the justification for using this approach in
teaching. Chapter Two will also include a justification for teaching critical thinking and
problem solving skills as well as alternative approaches to assessment when using a brainbased instructional approach. Chapter Three will describe the procedures undertaken by
the author to develop the project. Chapter Four will consist of an explanation of the
project, including the teacher handbook with activities and examples of the brain-based
approach to teaching. Chapter Five will include the author's summary, recommendations
and conclusions.

CHAPTER TWO
REVIEW OF RELATED LITERATURE

Introduction
The purpose of this literature review is to present an overview of research
pertaining to brain-based learning. This review ofliterature was arranged to address the
following subject areas:
General Theoretical Foundation of Brain-Based Learning
Biology of the Brain
Principles of Brain-Based Learning
Brain-Based Education v. Traditional Education - Implications for Education

General Theoretical Foundation of Brain-Based Leaming
Recent research on the brain and learning has connected the latest cognitive and
neurological research to education. The term "brain-based learning" refers to maximizing
learning by understanding how the brain functions (Pool, 1997). Research indicated that
brain-based learning stresses the principle of the brain as a parallel (rather than linear)
processor, able to perform many functions simultaneously (Parnell, 1996, R.N. Caine, &
G. Caine, 1995).
The brain learns by developing patterns and connections. Parnell (1996) stated,
"The brain tends to discard information for which it finds no connection or meaning, or for
which the meaning is obscure" (p. 20). Parnell further believed that our environment and
experiences shape brain development and condition our ability to learn.
R.N. Caine and G. Caine (1995) suggested that brain-based learning is a holistic
approach, that looks at teaching developmentally, socioculturally, and in other broad
ways. They further suggested that our brains have a natural tendency to integrate
information. We resist learning isolated bits of information; our brains need logical order
and meaning and the most efficient learning occurs when that learning is tied to reality.
6
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Biology of the Brain
Parnell (1996) suggested there are three major brain systems: 1) The Brain Stem
or Automatic Reflex Brain. It is the most primitive of the brain systems, and is responsible
for controlling automatic reflexes and automatic body functions such as breathing and
heartbeat. 2) The Limbic System or Memo,y Brain. This part of the brain is concerned
with memory, emotions and motivation. The Limbic System includes the hippocampus
(which plays a large role in memory related learning), the thalamus (which relays
information from the senses to the cerebral cortex), the hypothalamus (which controls
sexual urges and other motivations), and the amygdala (which controls anxiety and fear).
3) The Cerebrum or Thinking Brain. This part of the brain fills the entire upper portion of
the skull. This brain part controls and connects higher functions ofleaming, judgment, and
intelligence.
Nash (1997) suggested that the brain's greatest growth spurt draws to a close
around the age of 10, when the balance between synapse creation and atrophy abruptly
shift. "Over the next several years, the brain will ruthlessly destroy its weakest synapses,
preserving only those that have been magically transformed by experience" ( Nash, 1997,
p. 56). Nash further explained that the new synapses continue to form throughout life,
and even adults continually build and refurbish their minds through reading and learning,
but never again will their brain be able to master new skills so readily or rebound from
setbacks so easily as they did as a young child.

Principles of Brain-Based Learning
R.N. Caine and G. Caine (1991) developed the following brain principles as their
general theoretical foundation for brain-based learning:
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The brain is a parallel processor. The brain performs many functions
simultaneously. Thoughts, emotions, imagination, predispositions operate concurrently
and interact with other processes such as health maintenance and expansion of knowledge.
Learning engages the entire physiology. Learning is natural to the brain. It is
possible to inhibit or facilitate learning. The actual wiring of the brain is affected by
school and the environment. Emotions affect the brain and learning (i.e. threat and stress
affect learning negatively, peace and challenge affect learning positively).
The search for meaning is innate. The search for meaning is basic to the human
brain and is survival oriented. The brain automatically registers the familiar while it
simultaneously searches for new stimuli. Brain activity cannot be stopped, it can be
channeled or focused.
The search for meaning occurs through patterning. The brain resists meaningless
patterns. Meaningless patterns are isolated pieces of information unrelated to what makes
sense to a person. When the brain's natural capacity to integrate information is
encouraged, vast amounts of information and activities can be presented and assimilated.
Emotions are critical to patterning. Emotions facilitate storage and recall of
information. Emotions and mind-sets influence and organize learning.
Every brain simultaneously perceives and creates parts and wholes. There are
differences between the left and right hemispheres of the brain. The two hemispheres are
interactive regardless of what type of situation the person is dealing with.
Learning involves both focused attention and peripheral perception. The brain
responds to entire sensory context of a situation. The brain codes, associates, and
symbolizes every stimulus, consciously or not. The brain absorbs and processes
information that is the immediate focus of attention, but it also processes peripheral
information that is not the specific focus of attention ( such as temperature of a room,
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sounds occurring in the background, smells etc.). This peripheral information can be
organized to facilitate learning.
Learning always involves conscious and unconscious processes. Most signals
that are peripherally perceived enter the brain without awareness and interact at
unconscious levels. After these signals reach the brain, this information emerges in the
consciousness with somewhat of a delay. Thus, we remember what we experience, not
just what we are told.
We have two types of memory, a spatial memory system and a set of systems for
rote learning. Our natural spatial memory system allows for instant memory of
experiences. Facts and skills presented in isolation are organized by the brain differently,
they require much more practice and rehearsal for storage.
The brain understands and remembers best when facts and skills are embedded in
the natural spatial memory. Learning is enhanced when learning experiences are
embedded in ordinary experiences and put in natural situations ( such as learning our native
language is accomplished through multiple interactive experiences involving grammar and
vocabulary). Researchers indicate that embedding is the single most important element
that the new brain-based learning theories have in common.
Learning is enhanced by challenge and inhibited by threat. The brain learns
optimally when it is appropriately challenged (boredom is not conducive to learning) in a
friendly and nonthreatening environment. During the learning process, if the brain
perceives stress or threat, it will downshift to a lower level of functioning. In other words,
the brain reverts from a higher level thinking brain to a more automatic reflex brain.
Each brain is unique. All normally functioning humans have the same brain
systems, but each brain is organized differently. Learning changes the physical structure
of the brain. Thus, the more we learn, the more unique we become.
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Brain-Based Education v Traditional Education - Implications for Education
Through brain research, we are beginning to discover about the role of emotions,
stress, and threat in learning and about memory systems and motivation (R.N. Caine & G.
Caine, 1991). This new information challenges basic assumptions about traditional
education. John Dewey began this century with a plea for the education of the whole
child. In support of Dewey's plea, Sylwester (1994b) wrote:
Our profession pays lip service to the whole student, but school activities
tend to focus on measurable rational qualities. We measure spelling
accuracy, not emotional well-being. And when budget gets tight, we
cut curricular areas like the arts, expressive subjects that are difficult
to measure. (p. 60)
Sylwester (1994a) indicated that the new biologically based brain theories argue
that nature plays a far more important role than previously thought. He further suggested
that many of our current beliefs about instruction, learning and memory are wrong.
Sylwester (1991) noted:
In classroom terms, teaching is generally a delightful experience when we
focus on activities that student brains enjoy doing, and do well - such as
exploring concepts, creating metaphors, estimating and predicting,
cooperating on group tasks, and discussing moral/ethical issues.
Conversely, teaching loses much of its luster when we force students
to do things their brains don't enjoy doing, and do poorly - such as
reading textbooks that compress content, writing and rewriting reports,
completing repetitive worksheets, and memorizing facts they consider
irrelevant. (p. 72)
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Traditionally, education has been authoritarian and teacher dominated with the
student taking a more passive role, looking, listening, and memorizing surface knowledge,
and the learning atmosphere has been extremely structured and inflexible (RN. Caine &
G. Caine, 1995). Assessment has been largely based on quantitative data, or in other
words, can the student correctly answer the teacher's or text book questions. Discipline
has been used to maintain good behavior so students can absorb learning material that
official curriculum or the teacher plan determines ( R.N. Caine & G. Caine, 1995). R.N.
Caine and G. Caine (1995) also indicated that the traditional school schedule is inflexible;
learning time is guided by an external ( artificial) time schedule that does not support
reflection.
Through brain research, we are beginning to discover the role of emotions, stress,
threat in learning, and also about memory systems and motivation. This new information
has challenged the existing paradigms in learning and education. When asked how the
brain-based learning approach differs from traditional instruction, RN. Caine and G. Caine
(1995) replied:
Above all, we want instruction to shift from memorizing information to
meaningful learning. Brain-based learning stresses the importance of
patterning, that is, the fact that the brain does not easily learn things
that are not logical or have no meaning. Because our natural tendency
is to integrate information, we resist learning isolated bits of information.
Because the specifics of instruction are always tied to larger understandings
and purposes, we believe teachers must help their students see the meaning
of new information. We expect to see teachers and students using stories
and complex themes and metaphors to link information and understanding,
and we expect computers to be used for all types of work. (p. 44)
Also to support the brain-based approach to learning, Parnell ( 1996) stated:
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For teaching to be truly effective, the student must be motivated to connect
the content of knowledge with the context of application, thus utilizing the
ability of the thinking brain to solve problems and to assimilate that
knowledge in a way that can be useful in new situations. Learning should
utilize the brain's large cerebrum computer capacity to make the
connections between content and context, academic and technical. (p. 21)
The brain-based theory of teaching and learning stresses the need for
connectedness in education. Parnell (1996) stated, "The process of brain-based learning
calls for making connections. Unless connections are made between subject content and
the context of application, little long-lasting learning occurs for the majority of students"
( p. 20). The brain-based theory oflearning suggests a vast array of teaching methods and
approaches. This theory indicates that these methods and approaches must orchestrate all
dimensions of the brain's parallel processing to teach to the brain effectively, such as the
need to incorporate health facets (stress management, drug awareness/intervention,
nutrition, and exercise) into the learning process. The brain-based learning theory also
stresses the need for patterning as the brain does not easily learn things that are not logical
or have no meaning (RN. Caine & G. Caine, 1995).
A brain-based learning environment provides a stable, supportive, and
nonthreatening atmosphere that poses appropriate challenges, encourages mutual respect
and acceptance, and encourages reflection and metacognitive approaches. In the words of
RN. Caine and G. Caine (1995) "A secure environment counteracts 'downshifting,' that
is, the tendency under stress to shift to a defensive mode and become less flexible and
open to new information and ideas" ( p. 46). Stress also plays an important role in the
learning process. RN. Caine and G. Caine (1991) believed that stress and threat affect
our brain, and that our brain is influenced differently by peace, challenge, boredom,
happiness, and contentment. Alleviating boredom and providing appropriate challenges in

13
the educational process are also extremely important for learning to occur. Sylwester and
Choo (1993) maintained this belief by stating, "Routine, low-contrast curricular tasks
tend to bore the same students who spend hours watching TV, with its emphasis on highcontrast, bizarre, and violent programming, which attracts active attention" ( p. 74). Nash
(1997) stated that if children are deprived of a stimulating environment their brain suffers.
She further stated that these children who do not play much or rarely are touched develop
brains 20% to 30% smaller than normal for their age. Nash believed that rich experiences
produce rich brains.
One way teachers can provide rich and positive learning experiences is to help
students learn problem solving and critical thinking skills. Problem solving and critical
thinking skills have been a survival skill for individuals from the beginning of time. The
failure to successfully problem solve could result in death, extinction, war, recession and
so forth. Sorenson, Buckmaster, Francis, and Knauf (1996) believed that technology
poses a new problem of a never-ending stream of new knowledge and change that places
increasing demands on problem solving and also places demands on our educational
system to produce people who are well prepared to deal with their world. Since the 1970s
achievement scores of American students have fared poorly in comparisons with students
of other industrialized nations of the world, particularly in higher-level thinking and
problem solving (Sorenson et al., 1996). American workers need to problem solve to
survive in the world economy. Robert Reich, former U.S. Secretary of Labor, emphasized
that the American educational system has been "the best" in preparing students for higher
education, but "the worst" in preparing individuals for the world of work. Reich further
identified the following four elements as the most important knowledge and skills for the
future: learning how to learn, being able to think creatively, being able to solve problems
successfully, and being able to work as a team member (cited in Sorenson et al., 1996).

(
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"The ability to solve problems successfully allows individuals to become independent
learners. This is important not only in school, but in the workplace where additional
training and retraining occurs with considerable frequency over a worker's lifetime"
(Sorenson et al., 1996, p. 2).
Emotions and experiences also play a vital role in the learning process. Sylwester
(1994b) stressed the role of emotions in learning by stating, "We know that emotion is
important in education -- it drives attention, which in turn drives learning and memory"
( p. 60). He further stated that the contrast between emotionally intense and novel
information stimulates our attention; it also aids in our ability to recall memories under
similar emotional circumstances. Parnell pointed out the importance of our experiences in
relation to learning. Parnell (1996) wrote, "Every time an individual experiences
something that 'connects' with a previous experience, that experience will tend to 'stick,'
and something will be learned. The reverse is true for experiences that don't connect or
hold any perceived meaning" (p. 21).
There are currently several theories regarding student's learning styles or learning
intelligences. These researchers did agree that we all possess different talents, skills, and
perceptions in learning. Dunn (1990) maintained that even though there are varying
learning style models, each model advocates acknowledging and honoring the diversity
among individuals. Most of these learning style models advocate that teachers modify
instruction to the ways in which individuals learn rather than how the group learns. Dunn
claimed that research repeatedly documented that when students were taught with
approaches that matched their learning preferences, they demonstrated statistically higher
achievement and attitude test scores - even on standardized tests- than when they were
taught with approaches that mismatch their preferences. Dunn pointed out that after
students ( students at various institutions and academic levels) had been shown how to
study and do homework through their learning style strengths they demonstrated

15

statistically significant increases in their academic achievement and have exhibited
improved attitudes toward school as well as less tensions in the classroom. Dunn believed
that students could le.am almost any s_ubject matter when they were taught with methods
and approaches that were responsive to their learning style strengths, and those same
students failed when t)1ey were forced to learn by methods that were inconsistent with
their particular learning style.
Gardner (1992) believed that normal individuals were capable of at least seven
different and indepenqent forms of intellectual accomplishment. According to Gardner,
humans do not have one overall intelligence, but at least seven distinct intelligences which
include: linguistic, logical-mathematical, spatial, musical, bodily-kinesthetic, interpersonal,
and intrapersonal. Gardner offered the following guidelines for identifying those
intelligences: Linguisfic Intelligence as the ease in producing language and sensitivity to
the nuances, order, and rhythm of words; Logical-Mathematical Intelligence as the
ability to reason deductively or inductively and recognize and manipulate abstract patterns
and relationships; Spatial Intelligence as the ability to create visual-spatial representations
of the world and transfer those representations mentally or concretely; Musical

Intelligence as the ability to sense pitch, timbre, and rhythm of sounds, and the
responsiveness to the _emotional implications of the elements; Bodily-Kinesthetic

Intelligence as the ability to use the body to solve problems, create products, and convey
ideas and emotions; Interpersonal Intelligence as the ability to work effectively with
other people and to understand them noticing their goals, motivations and intentions;

Intrapersonal Intelligence as the ability to understand one's own emotions, goals,
motivations and intentions.
Gardner (1992) stated that we each possess all seven intelligences, but one or
more may be stronger than the others. He maintained that the tendency toward greater
strengths in certain intelligences over others makes a difference in many areas of our lives
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from our interests in school to our career choices. Through the knowledge of these
strengths and weaknesses, teachers could encourage and facilitate student learning by
teaching toward students' strong areas while also helping students develop in their weaker
areas.
Poole (1997) stated that we need to encourage children's gifts in two ways. We
need to acknowledge diversity, and we also need to focus on our commonalties that make
us human and tie us to the rest of nature. Parnell (1996) maintained that the difference in
education will be made when the classroom teacher begins to connect learning with reallife experiences in new and applied ways, and also when education reformers begin to
focus on contextual teaching and learning for meaning. Sylwester (1990) suggested that
teachers need to implement curriculum which helps students understand how our brain
determines what is cu,rrently important and how specific current events can relate to larger
life-themes. Sylwester ( 1994a) described the brain-based classroom of the future by
writing:
The classroom of tomorrow might focus more on drawing out existing
abilities than on preci~ely measuring a student's success with imposed skills;
encourage the personal construction of categories rather than impose
existing categorical systems; and emphasize the individual, personal
solutions of an environmental challenge--even if inefficient--more than the
efficient group manipulation of symbols that merely represent the solution.
Educators might then view classroom misbehavior as an ecological
problem to be solved within the curriculum, rather than aberrant behavior
to be squashed. The curriculum might increase the importance of such
subjects as the arts and humanities, which expand and integrate complex
environmental stimuli, and de-emphasize basic skills and forms of
evaluation that merely compress complexity. ( p. 50)
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Summary
The research and literature summarized in this chapter explored the foundations of
brain-based learning, the biology of the brain, principles of brain-based learning, and how
brain-based education compares to traditional education. Brain research indicated that
often traditional educational methods are not conducive or are even detrimental to student
learning. Research and documentation shows that the brain-based learning approach has
been beneficial not only to student learning but also to a student's motivation and selfesteem.
Learning styles and learning intelligences were also addressed. Students need to
be given the ability to learn in the most effective and efficient manner possible. The best
way to accomplish this is through methods that take into consideration each individual's
learning style. Utilizing the preferred learning style or learning intelligence through the
educational process enables students to do their best work.
The need for the teaching and development of problem solving and critical thinking
skills was also examined. Students need to be provided with an opportunity to develop
problem solving and critical thinking skills. Problem solving and critical thinking skills are
important not only to students' school careers but also to their careers in the world outside
of school. These skills are crucial for human survival as well as success.

CHAPTER THREE
PROCEDURE

Introduction
Current research and activities pertaining to the brain-based learning theories and
multiple intelligences were reviewed. Research found that these learning theories are
holistic approaches that teach developmentally, socioculturally and take into account the
"whole learner." This new information challenges the existing paradigms in learning and
education.

Process Used to Develop the Project
The process used to develop this project was to locate research and literature
concerning brain-based learning. This information would facilitate creation of a teacher
handbook outlining brain-based activities and information that could be used to enhance
existing curriculum.
This information was located and collected from an array of sources. First,
information was gathered regarding conducting and understanding educational research
through class work and guest speakers in the Educational Research and Development
class at Central Washington University. Information detailing how to conduct a search for
pertinent research and information was obtained through lecture and a tour of the Central
Washington University library.
Journal and research articles were obtained through the use of the Internet,
Educational Resources Information Service (ERIC) computer search and also through the
use of the EBSCO computer data base at Central Washington University and Yakima
Valley Community College.
Books pertaining to the brain-based learning and multiple intelligence theories
were obtained upon recommendation following interviews with Central Washington
University professors Debra J. Prigge and Alberta J. Thyfault, who not only teach these

18

19
theories but also utilize these theories in their instructional methods and classroom
settings. Text books and information pertaining to the brain-based learning theories and
critical thinking skills were also obtained through Teaching, Learning, and the Brain a
class given by Central Washington University.
Information and activities were also gathered through interviews and observations
of teachers utilizing brain-based techniques and activities in their classrooms. These
observations provided a first hand view of many of the brain-based learning principles at
work. Each classroom exhibited a stable, supportive and non-threatening learning
atmosphere which encouraged mutual respect and acceptance. Special attention was
given not only to the arrangement of the classroom but to the emotional and physical
climate of each individual. Students were given appropriate challenges, encouraged to self
reflect and utilize problem solving and critical thinking skills, and given the opportunity to
relate and behave as a learning community.

CHAPTER FOUR
THE PROJECT

The purpose of this project was to develop a handbook which would enable
teachers to incorporate brain-based strategies into their existing curriculum. The handbook
was designed to be used by both general and special education teachers, and features
activities, a reference list, and strategies to enhance student learning through the brainbased approach. These strategies and activities focus on rich and positive learning
experiences that enable students to develop problem solving and critical thinking skills.
The target population is kindergarten through third grade learners, however, these
strategies could be adapted for use with any age group.
The handbook is divided into the following three sections:
I. Learning and the Human Brain - which provides background knowledge on
brain physiology and how our brain learns.
II. Learning Styles and The Multiple Intelligences Theory - covering information
and strategies regarding student learning style strengths and preferences.
III. Creating a Brain-Based Learning Environment- which includes effective
brain-based learning practices and brain friendly strategies and activities
designed to enhance student learning.
A reference section is included at the conclusion of the handbook. A copy of the
handbook can be found in the Appendix.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS, AND RECOJ\1MENDATIONS

Summary
Through gathering background information for this project, the author found data
to support the brain-based approach to learning and teaching. Literature relating to the
history of brain-based learning as well as the justification for using this approach in the
classroom was found.
The author then created a Review of Related Literature, which not only helped
substantiate the usefulness of brain-based learning techniques, but also included a
justification for teaching critical thinking and problem solving skills as well as alternative
approaches to assessment when using a brain-based instructional approach. The author
found research summaries and literature relating to brain-based learning in sources such as
professional journals, the Internet, books, professional interviews and observations, and
through classes taken at Central Washington University.
Once these data were collected and analyzed, the author then used the information
to create the resulting handbook. The handbook includes brain-based information,
activities, and strategies that educators can use to enhance student learning and
compliment existing curriculum.

Conclusions
Many of our current beliefs about instruction, learning and memory are incorrect.
Current brain research indicates that often traditional educational methods are not
conducive or are even detrimental to student learning. Several sources supported the
brain-based learning, multiple intelligence, and learning styles theories. Research indicated
that the brain-based learning approach has been beneficial not only to student learning but
also to increased student motivation and self-esteem.
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Our world is changing and the traditional methods of education and instruction are
not keeping pace with this change. National attention has been focused on education and
how student performance can be improved. Legislators as well as educators are searching
for methods to improve the educational system and student performance.
It is our duty as educators to see that we do everything in our power to help our
students work to their fullest potential. We need to focus on rich learning experiences that
support and encourage learning and have been developed on the basis of how the brain
learns most effectively. Our teaching methods should enable students to develop skills
that will help them become well rounded individuals with problem solving and critical
thinking skills, and will also help them develop skills to meet the needs of our changing
world.
By creating a handbook for educators that encompass the areas of brain-based
learning, multiple intelligences, and learning styles, the author hopes teachers will use this
tool to help enhance their students' learning, motivation and self-esteem.

Recommendations
The author recommends that this handbook be used by teachers to compliment
existing curriculum to encourage more efficient methods of student learning. Not all
activities and strategies may work for all teachers and classrooms, therefore it would be
advantageous to modify the materials and strategies in the handbook to meet the
individual student and/or teacher needs, as the handbook user deems necessary.
Although this handbook was created for use with primary aged students, the
author encourages the modification of strategies and activities in this handbook to
accommodate learners of various age groups. She believes that it would be beneficial to
students of any age to have the ability to participate in learning experiences that will assist
them in making the most of their learning.
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The author has not had the opportunity to test all of the strategies and activities in
the classroom, but did have the opportunity to observe the use of the integrated
curriculum in a kindergarten classroom, and has herself used the learning games. She
found the integrated curriculum to be a very effective method of teaching. Students
seemed to benefit from the continuity of presenting the skills to be learned in multiple
settings across subjects. Students seemed to be learning in a much more natural manner
by maintaining a cohesiveness between subjects, and were easier able to apply these skills
in new and varied situations. The curriculum based assessment tool proved to be too
much work unless the classroom teacher has sufficient support during the testing process.
The author found the learning games to be very successful in motivating students
to learn in an interesting and fun manner. The only suggestion would be to carefully plan
the use of active games, such as twister and baseball, that involve both physical and mental
attention and activity. Since these games are active they tend to create a higher level of
excitement and activity among students. These games can best be used to stimulate
students, but if not carefully planned will cause disruption rather than enhancing learning.
Many of the brain-based teaching methods and strategies rely on cooperative
grouping and an open classroom atmosphere. Group activities and exercises can lead to
classroom management and behavior problems if they are not properly organized and well
planned. The author recognizes that not all students and/or teachers are comfortable with
this type oflearning situation, so attention should be focused on careful organization of
the learning environment and learning experiences taking into account the individual needs
of the teacher and students.
The author will use the information collected for this project in her classroom to
create learning experiences that will promote effective learning and increased student selfesteem and performance. Finally, the author will continue to search for new research and
information and expand or modify the handbook as new information is found.
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BIOLOGY OF THE IDJMAN BRAIN
The brain is composed of the following three major systems:
1. Brain Stem or Lower Brain (also called the Reptilian Brain). The Brain Stem is

characterized by the following:

* This system is the smallest and most primitive of the brain systems.
* This system controls automatic reflexes and bodily functions such as
breathing and heartbeat.
2. Limbic System (also called the Memory Brain). The Limbic System is
characterized by the following:
* This system is concerned with memory, emotions, and motivation.
* This system includes the hippocampus which is responsible for memory
related learning.
* This system includes the thalamus which relays information from the
senses to the cerebral cortex.
* This system includes hypothalamus which controls sexual urges and other
motivations.
* This system includes the amygdala which controls anxiety and fear.
3. Cerebmm (also called the Thinking Brain). The Cerebrum is characterized by
the following:

* This system is responsible for the thinking processes.
* This system is the largest of the three, filling the entire upper part of the
skull.

* This system controls and connects higher functions oflearning,
judgment, and intelligence.
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The brain's greatest growth spurt occurs during early childhood and draws to a
close around the age of I 0, when the balance between synapse creation and atrophy
abruptly shifts. Over the next several years, the brain will destroy the weakest synapses,
and will preserve only those synapses that have been transformed by experiences. New
synapses continue to form throughout life. Even adults continually build and refurbish
their minds through reading and learning, but never again will their brain be able to master
new skills so readily or rebound from setbacks so easily as they did as a young child.
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GENERAL THEORETICAL FOUNDATIONS OF
BRAIN-BASED LEARNING

Recent research on the brain and learning has connected the latest cognitive and
neurological research to education. The term "brain-based learning" refers to maximizing
learning by understanding how the brain functions and learns. Brain-based learning is a
holistic approach that looks at teaching developmentally, socioculturally, and in other
broad ways. Brain-based learning means moving from memorizing surface knowledge to
meaningful learning using the theory of how the brain learns.
The following are the theoretical foundations of brain-based learning:

* Brain-based learning stresses the principle of the brain as a parallel (rather than
linear) processor, able to perform many functions simultaneously.

* The brain learns by developing patterns and connections between content and
context of application.

* The human brain has a natural tendency to integrate information and resists
learning isolated bits of information.

* The brain needs logical order and meaning. Our brain tends to discard
information for which it finds no connection or meaning, or when meaning is
obscure.

* Environment and experiences shape brain development and condition our ability
to learn.

* Three interactive elements are necessary for effective learning to take place:
relaxed alertness, immersion, and active processing.

* The most efficient learning occurs when learning is tied to reality and real
life experiences.

(
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PRINCIPLES OF BRAIN-BASED LEARNING
Caine and Caine (1991) developed the following twelve principles as their
theoretical foundation for brain-based learning:
1. The brain is a parallel processor.
* The brain performs many functions simultaneously.

* Thoughts, emotions, imagination, predisposition's operate concurrently
and interact with other processes such as health maintenance and
expansion of knowledge.
2. Learning engages the entire physiology.

* Learning is natural to the brain.
* It is possible to inhibit or facilitate learning.
* The actual "wiring" of the brain is affected by school and environment.
* Emotions effect the brain and learning (i.e. threat and stress effect

learning negatively, peace and challenge effect learning positively).
3. The search for meaning is innate.

* The search for meaning is basic to the human brain and is survival
oriented.
* The brain automatically registers the familiar while it simultaneously

searches for new stimuli.
* Brain activity cannot be stopped, it can be channeled or focused.

4. The search for meaning occurs through "patterning."
* The brain resists meaningless patterns (meaningless patterns means

isolated pieces of information unrelated to what makes sense to a
person).

* When the brain's natural capacity to integrate information is encouraged,
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vast amounts of infonnation and activities can be presented and
assimilated.
5. Emotions are critical to patterning.

* Emotions facilitate storage and recall ofinfonnation.

* Emotions and mind-sets influence and organize learning.
6. Every brain simultaneously perceives and creates parts and wholes.

* There are differences between the left and right hemispheres of the brain.
* The two hemispheres are interactive regardless of what type of situation
the person is dealing with.
7. Learning involves both focused attention and peripheral perception.

* The brain responds to the entire sensory context of a situation.

* The brain codes, associates, and symbolizes every stimulus, consciously
or not.

* The brain absorbs and processes infonnation that is the immediate focus
of attention, but it also processes peripheral infonnation that is not the
specific focus of attention (such as temperature of a room, sounds
occurring in the background, smells etc.).

* This peripheral infonnation can be organized to facilitate learning.
8. Learning always involves conscious and unconscious processes.

* Most signals that are peripherally perceived enter the brain without
awareness and interact at unconscious levels.

* After these signals reach the brain, this infonnation emerges in the
consciousness with some what of a delay. Thus, we remember what we
experience, not just what we are told.

(
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9. We have two types of memory, a spatial memory system and a set of systems
for rote learning.

* Our natural spatial memory system allows for instant memory of
expenences.

* Facts and skills presented in isolation are organized by the brain
differently, they require much more practice and rehearsal for storage.
10. The brain understands and remembers best when facts and skills are
embedded in the natural spatial memory.

* Learning is enhanced when learning experiences are embedded in
ordinary experiences and put in natural situations (such as learning our
native language is accomplished through multiple interactive experiences
involving grammar and vocabulary).

* Embedding is the single most important element that the new brain-based
learning theories have in common.
11. Learning is enhanced by challenge and inhibited by threat.

* The brain learns optimally when it is appropriately challenged (boredom
is not conducive to learning) in a friendly and nonthreatening
environment.

* During the learning process if the brain perceives stress or threat, it will
"downshift" to a lower level of functioning. In other words, in times of
stress, the brain reverts from a higher level "thinking brain" to a more
"automatic reflex brain."
12. Each brain is unique.

* All normally functioning humans have the same brain systems, but each
brain is organized differently.

* Learning changes structures of the brain making us each more unique.

Please note: A graphic on this page was redacted due to copyright concerns.
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OVERVIEW
Henry David Thoreau once said, "If a man does not keep pace with his
companions, perhaps it is because he hears a different drummer. Let him step to the music
which he hears, however measured or far away." Not all learners "hear the same
drummer." There are terms for understanding human differences in learning. A learning
style is a person's preferred way of thinking, processing, and understanding information.
Research indicates that when students are taught with approaches that match their
learning preferences, they demonstrate higher achievement and attitude test scores as well
as less tensions in the classroom than when they are taught with approaches that mismatch
their preferences. There are currently several different theories on student learning styles.
The following are common beliefs held by learning style theorists:

* Each learner possesses a different preferred style oflearning, different talents,
skills, and perceptions in learning.

* Diversity among learners should be acknowledged and honored.
* Instruction should provide students the choice to learn through a variety of
learning methods.

* Students can learn almost any subject matter when they are taught with methods
and approaches that are responsive to their learning style strengths.

* Students' performance can suffer when they are forced to learn by methods that
are inconsistent with their preferred learning style.
Another popular learning theory is the Theory ofMultiple Intelligences. This
theory was developed by Dr. Howard Gardner, Professor of Education at Harvard
University. For many years, Gardner has conducted research on the development of
human cognitive capacities. Instead of viewing human "smartness" as a score on a
standardized test, Gardner views intelligence as:

* The ability to solve problems that one encounters in real life.
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* The ability to generate new problems to solve.

* The ability to make something or offer a service that is valued within one's
culture.
Gardner's Theory of Multiple Intelligences reinforces a cross-cultural perspective
of human cognition. He believes that humans do not have one overall intelligence, but at
least seven distinct intelligences (figure 1 on page 12), and that we each possess all seven
intelligences although one or more may be stronger than the others. This tendency toward
greater strengths in certain intelligences makes a difference in many areas of our lives from
our interests in school to our career choices. Through the knowledge of these strengths
and weaknesses, teachers can encourage and facilitate student learning by teaching toward
students' strengths while also helping students develop in their weaker areas. The
following is a brief description of Gardner's seven intelligences:
1. Linguistic intelligence

* The ability to think in words and use language to express and appreciate
complex meanings.
* Authors, poets, journalists, speakers, and newscasters exhibit high

degrees oflinguistic intelligence.
2. Logical-mathematical intelligence

* The ability to calculate, quantify, consider propositions and hypotheses,
and carry out complex mathematical operations.
* Scientists, mathematicians, accountants, engineers, and computer

programmers all demonstrate strong logical-mathematical intelligence.
3. Spatial intelligence
* The capacity to think in three-dimensional ways.
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* The ability to perceive external and internal imagery, to recreate,
transform, or modify images, to navigate oneself and objects through
space, and to produce or decode graphic information.

* Sailors, pilots, sculptors, painters and architects possess strong
spatial intelligence.
4. Bodily-kinesthetic intelligence

* The ability to manipulate objects and fine-tune physical skills.
* Athletes, dancers, surgeons and craftspeople all exhibit a high level of

bodily-kinesthetic intelligence.

* Western societies usually value cognitive skills over physical skills, but
in other parts of the world the ability to use one's body is necessary for
survival as well as an important feature of many prestigious roles.
5. Musical intelligence
* The ability to sense pitch, melody, rhythm, and tone.
* Composers, conductors, musicians, critics, instrument makers, and

sensitive listeners all exhibit musical intelligence.
6. Interpersonal intelligence
* The ability to understand and interact effectively with others.

* Teachers, actors, politicians, social workers all exhibit interpersonal

intelligence.
* Western culture has recently begun to recognize the importance of

proficiency in interpersonal intelligence.
7. Intrapersonal intelligence

* The ability to understand our own emotions, goals, motivations.
* Theologians and psychologists exhibit strong intrapersonal intelligence.

** from Campbell, Campbell & Dickenson (1996)
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Figure 1

Seven Kinds of Learning Styles
Children who are
strongly:

Love

THINK

Neeo

linguistic

in words

reading, writing, telling stories,
playing word games, etc.

books, tapes, writing tools, paper,
diaries, dialogue, discussion,
debate, stories, etc.

Logical-Mathematical

by reasoning

experimenting, questioning,
figuring out logical puzzles.
calculating, etc.

things to explore and think about.
science materials, manipulatives,
trips to the planetarium and scier:ce
museum, etc.

Spatial

in images and pictures

designing, drawing, visualizing,
doodling, etc.

art, LEGOs, video, movies, slides.
imagination games, mazes. puzzies,
illustrated books, trips to art
museums. etc.

Bodily-Kinesthetic

through somatic sensations

dancing, running, jumping,
building, touching, gesturing, etc.

role play, drama. movement. things
to build, sports and physical games,
tactile experiences, hands-on
learning, etc.

Musical

via rhythms and melodies

singing, whistling, humming,
tapping feet and hands, listening,
etc.

sing-along time, trips to concerts.
music playing at home and school,
musical instruments, etc.

Interpersonal

by bouncing ideas ott other
people

leading, organizing, relating,
manipulating, mediating,
partying, etc.

friends, group games, social
gatherings, community events,
clubs, mentors/apprenticeships, etc.

Intra personal

deeply inside of themselves

setting goals, meditating,
dreaming, being quiet. planning

secret places, time alone, self-paced
projects. choices, etc.

**

from Armstrong (1994)
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ASSESSING STUDENTS' LEARNING STYLE
OR MULTIPLE INTELLIGENCES
There is no pre-made test on the market to assess a student's preferred learning
style or multiple intelligence. There are however, several methods that can provide insight
into a student's multiple intelligences and learning style. Following are some assessment
methods for determining multiple intelligences and learning style:
1. Simple observation.

* Observe how students respond to your teaching.
* Observe how students misbehave in class. Often the student's most
highly developed intelligence can be observed in this manner (the
strongly linguistic student will be talking out ofturn, the highly spatial
student will be doodling, the interpersonally inclined student will be
socializing etc.).

* Observe how students respond when given choices of activities involving
the different intelligences.

* Observe how students spend their free time in school. When given
"free or choice time" what does the student do? These student directed
activities can tell a world about how they learn the most effectively.
2. Leaming inventory or checklist.

* There are a variety of prepared learning inventories available.

* There are multiple intelligences checklists available (figure 2 on page 15).
* Photographs of students displaying their multiple intelligences.
* Cassette tapes of students' stories, songs etc.

* Video tapes of student.
* Samples of student work.
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* Student drawings and sketches.
4. Look at school records.

* Review student's grades over the years noting areas of strength or
weakness.
* Review intelligence test scores, there are often sub-tests that indicate
linguistic ability, mathematical ability, spatial ability etc.
* Review anecdotal records from previous teachers.
5. Talk with other school personnel.
* Teachers that work with students in specialized areas such as music, PE
etc. can be helpful in identifying student strengths and weaknesses.
* School counselors can also help identify students' abilities.
6. Talk with parents.
* Parents have had the opportunity to see the child learn and grow under
many circumstances encompassing all of the seven intelligences.

* Parents should be encouraged to observe and document their child's
strengths at home.
7. Ask students.

* Interview students to discover what they consider their strengths.
* Ask students individually about their abilities in each area.

** adapted from Armstrong (1994)
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FIGURE2

CHECKLIST FOR ASSESSING STUDENTS' MULTIPLE INTELLIGENCES
Name of Student:

------------------------

Check items that apply:

LINGUISTIC INTELLIGENCE
_ _ writes better than average for age
_ _ spins tall takes or tells jokes and stories
has a good memory for names, places, dates or trivia
_ _ enjoys word games
_ _ enjoys reading books
_ _ spells words accurately (or if preschool, does developmental spelling that is
advanced for age)
_ _ appreciates nonsense rhymes, puns, tongue twisters, etc.
_ _ enjoys listening to the spoken word (stories, commentary on the radio, talking
books, etc.)
_ _ has a good vocabulary for age
_ _ communicates to others in a highly verbal way
Other Linguistic Strengths:

LOGICAL-MATHEMATICAL INTELLIGENCE
_ _ asks a lot of questions about how things work
_ _ computes arithmetic problems in his/her head quickly ( or if preschool, math
concepts are advanced for age)
_ _ enjoys math class (or if preschool, enjoys counting and doing other things with
numbers)
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_ _ finds math computer games interesting (or if no exposure to computers, enjoys
other math or counting games)
_ _ enjoys playing chess, checkers, or other strategy games ( or if preschool, board
games requiring counting squares)
_ _ enjoys working on logic puzzles or brainteasers ( or if preschool, enjoys hearing
logical nonsense such as in Alice's Adventures in Wonderland)
_ _ enjoys putting things in categories or hierarchies
_ _ likes to experiment in a way that shows higher order cognitive thinking processes
_ _ thinks on a more abstract or conceptual level than peers
_ _ has a good sense of cause-effect for age
Other Logical-Mathematical Strengths:

SPATIAL INTELLIGENCE
_ _ reports clear visual images
_ _ reads maps, charts, and diagrams more easily than text (or if preschool, enjoys
looking at more than text)
_ _ daydreams more than peers
_ _ enjoys art activities
_ _ draws figures that are advanced for age
_ _ likes to view movies, slides, or other visual presentations
_ _ enjoys doing puzzles, mazes, "Where's Waldo?" or similar visual activities
_ _ builds interesting three-dimensional constructions for age ( e.g., LEGO buildings)
_ _ gets more out of pictures than words while reading
_ _ doodles on workbooks, worksheets, or other materials
Other Spatial Strengths:
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BODILY-KINESTHETIC INTELLIGENCE

_ _ excels in one or more sports (or if preschool, shows physical prowess advanced
for age)
_ _ moves, twitches, taps, or fidgets while seated for a long time in one spot
_ _ cleverly mimics other people's gestures or mannerisms
_ _ loves to take things apart and put them back together again
_ _ puts his/her hands all over something he/she has just seen
_ _ enjoys running, jumping, wrestling, or similar activities (or if older, will show these
interests in a more "restrained" way - e.g., punching a friend, running to class,
jumping over a chair)
_ _ shows skill in a craft (e.g., woodworking, sewing, mechanics) or good fine-motor
coordination in other ways
_ _ has a dramatic way of expressing herselfi'himself
_ _ reports different physical sensations while thinking or working
_ _ enjoys working with clay or other tactile experiences (e.g., finger-painting)
Other Bodily-Kinesthetic Strengths:

MUSICAL INTELLIGENCE

_ _ tells you when music sounds off-key or disturbing in some other way
_ _ remembers melodies of songs
_ _ has a good singing voice
_ _ plays a musical instrument or sings in a choir or other group (or if preschool,
enjoys playing percussion instruments and/or singing in a group)
_ _ has a rhythmic way of speaking and/or moving
_ _ unconsciously hums to himself/herself
_ _ taps rhythmically on the table or desk as he/she works
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_ _ sensitive to environmental noises (e.g., rain on the roof)
_ _ responds favorably when a piece of music is put on
_ _ sings songs that he/she has learned outside of the classroom
Other Musical Strengths:

INTERPERSONAL INTELLIGENCE
_ _ enjoys socializing with peers
seems to be a natural leader
_ _ gives advice to friends who have problems
seems to be street-smart
_ _ belongs to clubs, committees, or other organizations (or if preschool, seems to be
part of a regular social group)
_ _ enjoys informally teaching other kids
_ _ likes to play games with other kids
has two or more close friends
_ _ has good sense of empathy or concern for others
_ _ others seek out his/her company
Other Interpersonal Strengths:

INTRAPERSONAL INTELLIGENCE
_ _ displays a sense of independence or a strong will
_ _ has a realistic sense of his/her strengths and weaknesses
_ _ does well when left alone to play or study
_ _ marches to the beat of a different drummer in his/her style ofliving and learning
_ _ has an interest or hobby that he/she doesn't talk much about
_ _ has good sense of self-direction
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_ _ prefers working alone to working with others
_ _ accurately expresses how he/she is feeling

- - is able to learn from his/her failures and successes in life
- - has high self-esteem
Other Intrapersonal Strengths:

** adapted from Armstrong (1994)
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TEACHING STIJDENTS ABOUT MULTIPLE INTEUJGENCES
THE "MI PIZZA"
The easiest way to introduce students to the MI theory is simply to explain it to
them. This can be accomplished through about a five-minute explanation of the theory.
Begin with the "MI Pizza" (figure 3 on page 24), or a circle divided into seven slices.
Ask students the following question, "How many of you think you are intelligent?"
Regardless of the number of responses, explain that we are all intelligent, and not in just
one way but in seven ways. Use simple terms to explain the different intelligences, since
words like "linguistic" can be too complicated for many children. Accompany each term
with a graphic symbol to spatially reinforce it on each slice of the "MI Pizza". Then ask
questions. "How many people here can speak?" "In order to speak you have to use
words, so you are all word smart."
"How many people here can write?" "You are using words here also, so again you are

word smart." Be sure to steer clear of questions that may exclude lots of students, you
want to ask questions that build inclusion. This is a learning model for celebrating all of
one's potentials for learning. The following are simple terms for each of the intelligences
and sample questions:

Linguistic Intelligence: Word Smart (see questions above).
Logical-Mathematical Intelligence: Number Smart or Logic Smart
* "How many of you can do math?"

*

"How many people here have done a science experiment?"

Spatial Intelligence: Picture Smart
* "How many of you can draw?"

*

"How many people here can see pictures in their head when they close
their eyes?"

*

"How many of you enjoy watching moving pictures on television, at the
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movies, or in a Nintendo game?"

Bodily-Kinesthetic Intelligence: Body Smart, Sports Smart, or Hand Smart (use
several terms to get at different aspects of this intelligence).

* "How many people here like sports?"

*

"How many of you like to make things with your hands, like models or
LEGO structures?"

Musical Intelligence: Music Smart
* "How many here enjoy listening to music?"
* "How many here have played a musical instrument or sung a song?"
Interpersonal Intelligence: People Smart
* "How many people have at lease one friend?"
* "How many of you enjoy working in groups at least part of the time
here at school?"

lntrapersonal Intelligence: Self Smart

*

"How many of you have a secret place or special place you go when you
want to be alone and away from everyone?"

* "How many of you like to spend at least part of the time in class
working on your own?"
You can also give examples of people who have developed an intelligence to a
high level of competence. Pick famous people and heroes from each student's own world.
Some examples might include:

* Word Smart: authors of children's literature that the class has been reading.
* Logic or M1mber Smart: famous scientists students have studied in class.
* Picture Smart: Illustrators of children's books, famous cartoonists and
filmmakers.

(
'

* Body Smart: famous sports heroes and actors.
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* Music Smart: famous rock stars, rappers, and other musicians.

* People Smart: TV talk show hosts, politicians, the school counselor.
* Self Smart: famous entrepreneurs ("self-made" people).

Additional Activities for Teaching the MI Theory
You will want to go beyond a simple verbal explanation of the model, and you
should attempt to teach the model in all seven intelligences. The following are examples
of reinforcing activities and supplementary experiences to aid in teaching the MI theory:

*

Career Day- Bring in members of the community to discuss their jobs, and
relate these jobs to the multiple-intelligence framework. Keep in mind that
each career usually involves several intelligences, you can discuss with students
what role each intelligence plays within the career.

* Field Trips - Take students to places in the community where each of the
intelligences is practiced or valued. Trips might include a visit to the library
(word smart), a laboratory (number smart), a manufacturing company (hand
smart), a radio station (music smart), a public relations firm (people smart), and
so on.

* Biographies - Have students study and report on the lives of well-known people
that excel in one or more of the intelligences.

* Lesson Plans - Teach a lesson on a specific subject or skill using all seven
intelligences (figure 4 on page 25). Before beginning the lesson, explain to
students they need to pay close attention to how each of the intelligences is
covered.

*

Quick Experiential Activities - Have students complete seven activities, each
of which highlights one intelligence. For example, you could have students
write something, do math, draw, do a physical activity, sing, share with the
group, and self reflect.
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* Wall Displays - Hang posters exhibiting the various intelligences "in action." Or

hang a banner reading "Seven Ways to Learn" with pictures of students using
each of the intelligences. Have students create a poster, collage, or picture
depicting their own proficiencies.
* Shelf Displays - Exhibit products made by students in the school that required

the use of the seven intelligences. Examples of this could include, essays,
drawings or paintings, songs, etc.
* Readings - Older students could read books or articles about the multiple

intelligences.

* MI Tables or Stations - Set up seven learning tables or stations labeled clearly
with a sign for each of the intelligences. Include activities for only one
intelligence per table. For example, at the word smart
table the student would have a writing task, at the number smart table the
student would do a science experiment or math problem, at the picture smart
table the student would do a drawing task, etc.

* Human Intelligence Hunt - Since each ofus is unique and we each have a
"treasure chest" of special gifts (our special intelligences), students could search
the school for people that exhibit special strengths in each intelligence. This
activity can help students discover one another's special talents and diversity.
* Board Games - The teacher or class together could create a homemade board

game based on the seven intelligences. Just make sure that students are capable
of performing most of the tasks.
* Ml Stories, Songs, or Plays - Together, the teacher and class could create a

story, rap, song or play about seven children with special gifts and the
challenges they encounter using each of their special intelligences.

** adapted from Armstrong (1994)
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Figure 3

Ml Pizza

**

f rom Armstrong (1994)

Please note: The figure on this page was redacted due to copyright concerns.
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Figure 4

Ml Planning Questions

**

from Armstrong (1994)

Please note: The figure on this page was redacted due to copyright concerns.
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THE BRAIN-BASED LEARNING ENVIRONMENT
Current research on the human brain indicates that more challenge, novelty,
engaging emotions, color and feedback are ideal for the learning and growing brain. The
learning environment can have a definite positive influence on learning, but if not carefully
structured, it can also have an adverse effect. The students' eyes are not on the teacher
every moment, they are constantly taking in the classroom either in parts or as a whole. A
well designed learning environment can create a favorable relationship between the student
and the subject matter being taught, as well as create rapport between teacher and student.
Research indicates that changing the physical learning environment every 2-4 weeks can
keep the brain curious and the learners engaged. When the environment is changed, the
people change. Jensen (1995) suggests considering the following strategies when setting
up the physical learning environment:

Room Arrangement and Seating

* Safety should always be a primary concern with easy access to
emergency and first aid materials.

* The room arrangement needs to meet the needs of the teacher, students,
and the subject matter being taught.
* Unattached chairs and moveable tables provide for maximum comfort
and flexibility.
* Most chairs used in the classroom promote lethargy as well as aches and
pains. Be sure to use postures that are physically healthy: keep the
knees higher than the hips, support the arms and shoulders, and do get up
and stretch often.

* Decide what type of teacher-to-student and student-to-student
interactions will be needed. Students need both types of interactions
for the best learning to take place. Careful planning of student-to-
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student contact can help to deter student disruptions and behavior
problems.

* Research indicates that students will learn substantially better if given the
choice of a flexible seating arrangement, such as sitting on the floor,
standing or occasionally walking around. Rigid row seating
arrangements can impair learning.

* Encourage students to choose a different seat several times during the
day to help them find fresh, unconditioned situations, and to leave fixed
and limited patterns behind.

* Have students try the following seating criteria:
1. Be sure to sit more than one chair away from anyone you
already know.
2. Be sure to sit next to a different person ( on all sides) from
someone you sat next to last class.
3. Switch sides of the room and front to back every half hour or
so to give you a new perception.

Lighting
* Indirect or natural daylight is usually the best.
* It is critical to have the chalk board and teaching area in the front of the
room well lit.

* It may also be beneficial to have an area oflower light for specific
activities such as a listening center or quiet time area.

Temperature

* The first thing a person notices when entering a room is the temperature.
* A classroom kept between 68 to 72 degrees is usually comfortable for
the majority of students.
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* Be sure there is good ventilation and air circulation. This can easily be
accomplished through the use of windows in the classroom.

Color
* Certain colors can elicit reactions both conscious and unconscious within
students.
* The colors most effective for a working environment are pastel blue, light
green, aqua, and some yellow tones.

* Wood paneling or brick-face can create a comfortable and "homey"
atmosphere.

Peripheral Stimuli
* Peripheral messages are often more powerful than the information
presented at the "front of the room." Place the important instructional
visual stimuli on the sides of the room and up high.

* Positioning of visuals on the wall can make a difference in how they
impact students. The direction your eyes look actually causes the brain
to access certain brain modes such as visual mode, auditory mode or
kinesthetic mode (figure 5 on page 33). For example, when eyes are
looking down and to the right it is easier to access the kinesthetic mode.
For important communications such as posted assignments, lost and
found, and things you want students to talk about place them at eye level
(for the auditory mode). Important results such as class progress charts,
group art projects, presentations should be placed shoulder high or lower
(for the kinesthetic mode). Items of inspiration should be placed high up
(for visual recall mode).

* Be sure to make peripheral messages positive, challenging and
inspiring.
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Affirmations
* Use affirmation posters to create confidence, good feelings and to convey

important information such as class rules to students.
* The most effective affirmations should be made of simple, easy to read

letters on larger sized poster board of white, natural, canary yellow,
pink, powder blue, or light gray.

* Put these signs up high on the sides and back of the room. One over
the door can be particularly powerful.

* Change them often, and use them often to refer to or repeat in class.
Sounds ofLeaming

* The sounds in the classroom are just as important as the look and feel of
the room.
* Almost half of all students learn best through sounds.
* Music can be used effectively to enhance classroom atmosphere by

affecting attitudes, and to evoke specific desirable mood changes.
* Begin playing music before students enter the room. The best way to

determine what type of music to use is to observe students as they enter
the classroom. If they enter lethargic and you want them more upbeat,
change to faster-paced music. If students are overactive or restless,
change to a slower-paced music. Select up-beat music during activity
time, and slower music during relaxation, study time, or test taking time.
Emotions have a profound influence on the brain and learning. Research indicates
that by engaging emotions on a consistent, positive level students will become smarter and
happier learners. Emotions play an important part in the logic and reasoning process.
Due to the biological design of the brain, emotions allow the brain to make better quality
decisions, and the brain actually prefers integrating emotions into the thinking process.
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How can we engage emotions in the classroom?
Role Model

* The teacher can role model emotions through their love and
enthusiasm for learning. For example, build excitement and suspense
when presenting learning experiences.

Through the Use of Celebrations

* Celebrations can be used to evoke emotions while acknowledging and
showing off student's work and accomplishments.

Using Theater, Role Play, and Drama

* The higher the stakes and the bigger the "production" the more emotions
will be engaged.

Set Up Controversy

* Use a debate, argument, a persuasion speech.
* Any time you to set up two sides to an issue with the opportunity to
express opinions, emotions will undoubtedly emerge.

Use Purpose/it/ Rituals

* Using rituals can instantly engage learners.
* Rituals could include how to arrive, how to leave, how to begin a group
project, or how to conduct a class party and so on.

Team or Group Interaction
* Students connecting, interacting, and working together in a group or
team cannot help but bring emotions into the equation.

The Arts

* The use of music, art, plays, energizers gets everyone's emotions going.
** adapted from Jensen (1995)
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Figure 5

**

from Jensen (1995)
Please note: The figure on this page was redacted due to copyright concerns.
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EFFECTIVE STRATEGIES
FOR THE BRAIN BASED CLASSROOM
Through new brain research we are beginning to discover about the role of
emotions, stress, and threat in learning and about memory systems and motivations. This
new information challenges basic assumptions about traditional education. Many of our
current beliefs about instruction, learning and memory are incorrect. We need to focus on
rich learning experiences that support and encourage learning based on how the brain
learns. The following are effective practices to use in the brain-based classroom:

Focus on activities that student brains enjoy doing and do well We need to
stop forcing students to participate in activities that their brains do not enjoy doing, and do
poorly - such as reading textbooks that compress content, completing repetitive
worksheets, and memorizing facts they consider irrelevant. We need to focus on activities
that help the brain learn best. An example of these activities would include: exploring
concepts, creating metaphors, estimating, and predicting.

Connect the content of knowledge with the context of application. Since
instruction is always tied to larger understandings and purposes, we must help students see
the meaning of new information. We must also see that learning experiences are tied to
real life as much as possible, so students will see the relevance to their own lives. Help
students to use the ability of the thinking brain to solve real problems and to assimilate
that knowledge in a way that will be useful in new situations.

Stress patterning. The brain does not easily learn things that are not logical or
have no meaning. Our brains search for meanings by developing patterns from
information to help the learner make sense of the learning material. Every brain
simultaneously perceives and creates parts and wholes through patterning.
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Use a variety of teaching methods and approaches. These methods and
approaches should attempt to address all students' learning styles/multiple intelligences
through a variety of activities (figure 6 on page 47). Also provide students with choices:
choices of a variety of activities, the choice of methods to complete assigned tasks, and in
most instances the choice of preferred assessment methods.
Teaching methods and approaches should orchestrate all dimensions of the brain's
parallel processing to teach to the brain effectively, an example of this would be the need
to incorporate health facets (stress management, drug awareness/intervention, nutrition,
and exercise) into the learning process.
The brain is a social brain. The most effective structure for the brain-based
classroom is a structure of collaborative and cooperative learning. Students should be
given the opportunity to spend part of their school day working in a collaborative group.
Talking develops neurons in the brain - not listening. Group discussions and collaborative
work and projects are activities in which the brain excels. A wide variety of theorists
agree that collaborative and cooperative learning enhances student achievement,
accelerates learning, improves retention and recall, and helps promote positive attitudes
toward learning.
Two essential components of a successful collaborative learning approach include:

individual accountability where the group's success is dependent upon each members'
ability to demonstrate that he/she has learned the required material, and positive

interdependence which means that the success of the group depends upon their ability to
work together to achieve the desired recognition, grades and rewards. Students can be
grouped in different ways for different purposes. It is advisable for students to be
assigned individual roles in the group. By having an assigned role in the group, the
student becomes an active participant in the learning process and is also held personally
accountable for their tasks. Roles can be assigned for specific jobs such as illustrator,
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recorder, resource person, facilitator, direction-giver, time-keeper, summarizer, and
reporter.
Cooperative learning experiences are also an excellent vehicle to teach social skills
in the classroom. Common social skills should be taught and discussed before beginning
any group work. These skills include organizing effective groups, demonstrating
appropriate group behavior, using effective learning skills, and critiquing and evaluation of
ideas collaboratively. All of these skills require reflection, practice, and refinement and are
appropriate for use with pre-school through college-age students.

Learning or activity centers is another recommended strategy for the brain-based
classroom. The centers are designed to provide students with a wide variety of openended learning experiences both in a group setting and on an individual basis. The
learning centers could also be designed to include activities for students' multiple
intelligences and learning styles. Armstrong (1994) offers examples oflearning centers for
each of the multiple intelligences (some suggested items for each center are included in
parentheses):

Linguistic Centers

* Book nook or library area (with comfortable seating).
* Language lab (cassettes, earphones, talking books).

* Writing center (typewriters, word processors, paper and pencils).
Logical-Mathematical Centers
* Math lab (calculators, manipulatives, math games).
* Science center (experiments, recording materials).

Spatial Centers
* Art area (paints, collage materials, clay).
* Visual media center (videotapes, slides, computer graphics).
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* Visual-thinking area (maps, graphs, visual puzzles, picture library,
three-dimensional building materials).

Bodily-Kinesthetic Centers
* Open space for creative movement (mini-trampoline, juggling equipment,
exercise and/or dance tapes).

* Hands on center (clay, carpentry, blocks).
* Tactile-learning area (relief maps, samples of different textures,
sandpaper letters).

* Drama center (stage for performances, puppet theater).
Musical Centers
* Music lab ( cassettes, earphones, music tapes).
* Music performance center (percussion instruments, tape recorder,
metronome).

* Listening lab ("sound" bottles, stethoscope, walkie-talkies).
Interpersonal Centers

* Round table for group discussions.
* Desks paired together for peer teaching.

* Social area (board games, comfortable furniture for informal social
gatherings).

lntrapersonal Centers
* Study carrels for individual work.

* Loft (with nooks and crannies for individuals to "hide" in and get away
from people).

* Computer hutch (for self-paced study).
Clear labeling of each center will not only provide identification, but can
also help to reinforce students' understanding of the Multiple Intelligence Theory.
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Alleviate boredom and provide appropriate challenges with rich, positive
learning experiences. What constitutes an enriched environment for our students? In an
enriched environment our student's minds would be actively involved, stimulated and

challenged. Learning is enhanced by challenge and inhibited by threat. The brain learns
optimally when it is confronted with appropriate challenges in a friendly, nonthreatening
environment. Boredom is not conducive to learning. It does not matter how well
planned, interesting, stimulating, colorful or relevant a lesson is, if the student's mind is not
actively engaged, that student will not learn.

Provide for problem solving and critical thinking skills. Recent research
indicates that over the past few years, American students have improved their performance
in rote learning tasks such as spelling and math, but have fallen substantially below
students of other countries in the areas of higher order cognitive skills. Problem solving
skills have been identified as an area in need of significant improvement. The following
four elements may now be the most important knowledge and skills for the future: learning
how to learn, being able to think creatively, being able to solve problems successfully, and
being able to work as a team member.
Problem solving and critical thinking skills have been a survival skill for individuals
from the beginning of time. The failure to successfully problem solve could result in
death, extinction, war, recession and so forth. Technology poses a new problem of a
never-ending stream of new knowledge and change that places increasing demands on
problem solving, and also places demands on our educational system to produce people
who are well prepared to deal with their world.
Good teachers of problem solving have a confident enthusiasm about the problem
solving process. The teacher acts as a model for students, questioning and working
through problems with the students. Instead of focusing on the answer, the teacher
would concentrate on the different routes that could be taken to reach a solution.
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Sorenson, Buckmaster, Francis & Knauf (1996) suggest the following strategies for
helping students succeed in problem solving:

* Teach a variety of problem-solving strategies, plus the overall plan that there are
several methods to solve the same problem.

* Help students choose an appropriate strategy for a particular problem.

* Have students work in small groups and share ideas to solve problems.
* Encourage students to use a variety of aids to solve problems such as,
dramatization, manipulatives, models, pictures, diagrams, charts, tables, and
graphs.

* Help students simplify a problem.

* Present many and a variety of different problems to meet the needs of various
students.

* Help students see relationships among different kinds of problems.
* Demonstrate to students how to test and estimate their answers.
* Allow students ample time to problem solve, discuss results, and reflect on the
process.
Critical thinking is the persistent and objective analysis of a claim, source, or belief
to judge its accuracy, validity, worth. Critical thinking skills are a collection of skills that
can be used alone or in combination with other skills. Critical thinking skills can be
integrated into every subject and topic from kindergarten through high school. These
skills are best learned when students have the opportunity to practice them until they
become a part of everyday thinking. Following are the twelve critical thinking skills:

* Comparing and contrasting.

* Distinguishing between fact and opinion.
* Distinguishing between relevant and irrelevant information.
* Distinguishing between reliable and unreliable sources.
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* Identifying cause and effect.
* Sequencing and prioritizing.

* Identifying bias and stereotype.
* Recognizing consistent and inconsistent reasoning.
* Recognizing assumptions and generalizations.

* Analyzing arguments.
* Identifying induction and deduction.

Sorenson, Buckmaster, Francis & Knauf(I996) explain the following single-step
problem solving techniques:
* Working Backwards - this technique is used when the answer is already known.

This skill is used in planning situations involving the limits oftime, cost, distance
etc. An example of this technique would be: "Bill has to catch the school bus at
7:30, when does he need to get up in the morning?" To solve this problem,
Bill would work backward from that time to figure out what time he needs
to wake up. He first will have to estimate how long it takes him to get up, get
dressed, eat, get his school materials, and get to the bus stop. After figuring the
time needed to get ready and to the bus stop, he can subtract that amount of
time from 7:30 to determine what time he will need to get up.
* Simplifying and Reducing - This skill is useful in any situation that involves

numbers. Often large numbers distract students, but if they can reduce the size
by rounding the number to a smaller round number, they can see the process
more clearly and get a good estimate of what the end result should be. An
example of this technique would be: "If you want to buy 9 rose bushes and each
costs $1.89 how much money will you need?" By rounding $1.89 to $2 it is
much easier to estimate - you will need 9 X $2 or $18.00.
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* Recognizing Patterns - this technique can be used in a variety of situations:
numbers, words, letters, shapes, and forms. Patterns can be found in a variety of
animal and human footprints, geological formations, cloud formations in the sky,
outer coverings of many living things, and many other places. Try completing
the patterns in the following examples:

* 3,6,9,12, ... 15, 18, 21,24, ...
Pattern rule: counting by 3's.

* A,B,A,C,A,D, __, __, __,
Pattern rule: _ _ _ _ _ __

* Barbara, David, Frank, - - ~ ____,
Pattern rule: _ _ _ _ _ _ __

* Organizing Lists - This process involves arranging information into categories
and/or sequences to make it easier to see relationships and interpret data.
This technique helps students learn to organize and classify by creating
categories that are relevant to the problem and then using those categories to
record the data. An example of this technique would be: " (1) estimate and (2)
find out how many jelly beans of each color are in this jar" - there should be a
heading for each of the operations as follows:

Color ofjeHy beans
green
black
orange
yellow
white
pink
red

number estimated

number counted
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* Guessing and Testing - students can make approximations for an answer, then
test their approximation to see ifit works. Users combine guessing and
testing with recognition of patterns to solve the problem.
* Forming Analogies - this is an extension to recognition of patterns. To solve
analogies, students must recognize relationships where one thing is compared to
another. Analogies can be made with words, numbers, symbols, figures, and so
on. The following is an example of "part compared to a whole" analogy:
(A) wheel : (B) bicycle :: (C) leg: (D) ? (body)

* Making a Drawing or Figure - we often ask young children to draw what they
feel or see, but this technique is seldom used with older students. An example
of this technique would be to draw a map instead of giving verbal directions to
your house.
* Making a Table or Graph - this technique helps organize and summarize both
numerical and verbal data so we can draw inferences and evaluate past situations
and make predictions about the future.
* Making a Model - models help us visualize a situation, explain complex and
abstract situations, relate to hands-on activities, and illustrate relationships in
information. Designing an original model is considered one the highest forms
of intellectual functioning.
* Acting it Out - most students learn best if they can be personally involved. This
technique can be used with any subject matter and right in the classroom. For
example, students usually confuse or do not understand the terms rotation and

revolution as related to planets in the solar system. This confusion could be
easily cleared up by having students act out each term.
Figure 7 on page 48, contains a chart which illustrates questioning for quality
thinking and strategies to extend thinking.
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Utilizing a variety of assessment techniques. Assessment techniques have
changed greatly. No longer do we have to rely on paper and pencil tests to assess student
progress. The authentic assessments probe students' understanding of materials and
progress in a much more thorough manner than multiple choice or fill-in-the-blank tests.
Authentic measurements allow students to show what they have learned in context,
meaning in a setting that closely matches the environment in which they would be
expected to show that learning in real life. Armstrong (1994) compiled a list of ways in
which authentic measures prove to be superior to standardized testing in promoting
educational quality:

* Gives the teacher a sense of the child's unique experience as a learner.
* Provides interesting, active, lively, and exciting experiences.
* Establishes an environment where every child has the opportunity to succeed.
* Allows teachers to develop meaningful curricula and assess within the context
of that program.

* Assesses on an ongoing basis in a way that provides a more accurate picture of
a student's achievement.

* Puts the emphasis on a student's strengths; tells what they can do and what
they are trying to do.

* Provides multiple sources of evaluation that give a more accurate view of a
student's progress.

* Treats each student as a unique human being.

* Provides a culture-fair assessment of a student's performance; gives everyone
an equal chance to succeed.

* Provides information that is useful to the learning process.

* Regards assessment and teaching as two sides of the same coin.
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* Engages the child in a continual process of self-reflection, mediated learning
and revision.

* Describes a child's performance in common-sense terms that can be easily
understood by parents, children, and other noneducators.

* Results in products that have value to students and others.
* Deals with processes as much as final products.
* Examines students in unobtrusive ways within the context of their natural
learning environments.

* Includes higher order thinking skills and important subjective domains ( e.g.,
insight and integrity).

* Fosters learning for its own sake.

* Provides students with the time they need to work through a problem, project, or
process.

* Involves creating, interviewing, demonstrating, solving problems, reflecting,
sketching, discussing, and engaging in many other active learning tasks.

* Encourages cooperative learning.
* Compares students to their own past performances.
Authentic forms of assessment cover a wide variety of instruments, measures, and
methods (figure 8 on page 49). Observation is the most important prerequisite to
authentic assessment. Through observation, you can gain the best perspective of student
competencies in a variety of subjects. The next most important component of authentic
assessment is the documentation of student products and results. Student performance
can be documented in a variety of ways, including:

* Anecdotal Records. A journal could be kept with a section for relevant
information about each child.
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* Work Samples. Keep a file for each student containing samples of work in each
area. Photocopy the work if the child wishes to keep the original.

* Student Portfolios. Teacher and student could both select work samples for the
portfolio. A criteria for selecting work for the portfolio should be set up prior to
beginning.
* Audio Cassettes. Record samples of reading, joke telling, stories, riddles,
memories, opinions, singing, and other samples of oral language.
* Videotapes. Use video tapes to document progress in areas that are otherwise
difficult to document, such as acting out a role in a play, catching a passed
football, demonstrating how to fix or repair something. Videos could also be
used for presentations and completed projects.
* Photography. Keep a camera handy to document things that might not be
preserved, such as three dimensional constructions, inventions, science and art
projects.

* Student Journals. Students can keep an ongoing record of experiences.
Included with writing entries could be diagrams, doodles, and drawings.
* Student-Kept Charts. Students can chart their own academic growth using
charts and graphs ( e.g., number of books read, progress toward a goal or
objective).
* Sociograms. Keep a visual record of student interactions, using symbols to
indicate affiliation, negative interaction, and neutral contact between members of
the class.
* Informal Tests. Teacher created tool to indicate child's ability in a specific area.
Focus on the positive rather than the student's ignorance in a subject area.

* Informal Use of Standardized Tests.

Give standardized measurements, but relax

time limits, read instructions to students, use as a probe to determine what the
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student knows and how he/she is thinking.

* Student Interviews. Periodically meet with students to discuss progress, their
broad interest and goals, and other relevant issues. Keep a record of the meeting
in the student's file.

* Criterion-Referenced Assessments. Use measurements that evaluate the student
with relation to a given set of skills instead of on the norm basis.
* Checklists. Keep a checklist of important skills or content area used in the
classroom and check off competencies when students achieve them. Also use to
track progress toward each goal.
* Classroom Maps. Draw and copy a classroom map, to keep track of patterns of
movement, activity and interaction in various parts of the room (write the
name(s) ofstudent(s) involved).

* Calendar Records. Have students record their activities during the day on a
calendar that the teacher can collect at the end of each month.
Figure 9 on page 50, contains a sample form that students could use to select their
preferred assessment method for a specific subject area.

Figure 6

INSTRUCTIONAL MENUS

**

from Campbell, Campbell & Dickinson (1996)

Please note: The figure on this page was redacted due to copyright concerns.
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Figure 7

QUESTIONING

STRATEGIES

FOR QUALITY THINKING

**

from Campbell, Campbell

TO EXTEND THINKING

&

Dickinson

(1996)

Please note: The figure on this page was redacted due to copyright concerns.

Figure 8

ELEANOR ROOSEVELT ELEMENTARY SCHOOL'S
COMPREHENSIVE ASSESSMENT APPROACH

**

from Campbell, Campbell & Dickinson (1996)

Please note: The figure on this page was redacted due to copyright concerns.
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Figure 9

Celebration of Learning
Student Sign-up Sheet

**

from Armstrong (1994)

Please note: The figure on this page was redacted due to copyright concerns.
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MORE STRATEGIES AND ACTIVITIES FOR
THE BRAIN-BASED CLASSROOM
Researchers have noted the importance of using experiential materials in the
learning process. The use of manipulatives (such as pattern blocks, plastic cubes, blocks,
colored counting rods etc.) not only help students with their tactile needs, but also aid in
their overall developmental needs. Allowing a student to see and manipulate objects in his
environment will ensure learning in ways that cannot be accomplished strictly through
reading and lecture. There are a variety of ready-made manipulative materials available to
improve the teaching of math, science, spelling, reading, and so on. Following are some
suggestions for common objects that can be used as manipulatives:

* Stufffrom your junk drawer - buttons, beans, stones, poker chips, and pennies
can be used in many ways including as math counters; to help with critical
thinking skills such as classifying, observing, comparing; to help with sorting
skills. Toothpicks, popsicle sticks, sucker sticks can be used as building
materials. Pieces of colored electrical wire can be bent into any shape and used
in many subject areas. Old shoe boxes, egg cartons, cereal boxes can be used to
make everything from dioramas to building blocks. Clay and play dough can
also be used to create scenes or characters from stories or plays. Small sand
boxes can be used not only for building sand sculptures, but also for teaching
measurements, weights, and fine motor skills such as writing in wet sand.

* Task Cards and Puzzle Cards- Task Cards (instructions on page 52) and
Puzzle Cards (instructions on page 53) are instructional aids that can augment
the teaching of any subject, and also be used to introduce, reinforce or review
learning. These types of manipulatives are easy to make and satisfy students'
desire to see and touch while learning.
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MANIPULATIVES: TASK CARDS

PURPOSE: To introduce, reinforce, or review learning and can augment the teaching of
any concept or subject.

MATERIALS:
3x5 or larger index cards (larger cards should be used for younger students)
Colored markers
Scissors

Each card is cut into two pieces in a jigsaw puzzle manner. A question can be printed on
one side of the card with the answer printed on the second matching piece. Or, one side
might have a vocabulary word, and the other side contain the definition. Students can
work independently, with a partner, or in small groups, mixing up the cards and then
talcing turns at matching the appropriate left side of the card (e.g., the vocabulary word)
with the right side (e.g., the definition). When a match is made, the student will then read
the entire card to the group. Students working in pairs or groups can take turns quizzing
each other on the information. This activity can be created for any subject matter being
currently learned, and can be adapted for any age level by varying the information on the
cards. Another advantage of this type of activity is that it is self-checking, only the two
card pieces fit perfectly together.

** adapted from Campbell, Campbell & Dickinson (1996)
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MANIPULATIVES: PUZZLE CARDS

PURPOSE: To introduce, reinforce, or review learning and augment the teaching of any
concept or subject.

MATERIALS:
8 X 11 or larger card stock or stiff paper (use sturdier paper for young students)
Scissors
Colored Markers

This activity resembles mapping or webbing. Write a topic in the center of the page, with
sub-topics and supporting facts around the center topic. Next, cut the page into a jigsaw
type puzzle. After the puzzle pieces are mixed up, the students can take turns fitting the
puzzle pieces together, learning and reflecting on the puzzle information. Students could
work in groups or teams on this project by adding information and/or paraphrasing the
information that has been provided. This activity can be adapted for any subject matter
and adapted for any age level by varying the information on the puzzle pieces. This is also
a self-checking activity.

** adapted from Campbell, Campbell & Dickinson (1996)
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Games used for classroom teaching have many advocates including John Dewey.
He claimed that games were an integral part oflearning because they provide for active
and positive learning experiences. Game playing is important for the social and cognitive
development of children. Through games, children learn in imaginative and challenging
situations that can help to increase factual knowledge, decision-making, and interpersonal
skills. Most students learn eagerly and enthusiastically when learning occurs through
games. Games exist in many forms, they can be elaborate or simple and can be purchased
or teacher made. Armstrong (1994) suggested the following ready-made games to
reinforce students' multiple intelligences:

* Linguistic Intelligence - Scrabble
* Logical-Mathematical Intelligence - Monopoly
* Spatial Intelligence - Pictionary
* Bodily-Kinesthetic Intelligence - Twister
* Musical Intelligence - Simon
* Interpersonal Intelligence - Family Feud

* Intrapersonal Intelligence - The Ungame
The following games can be easily made or adapted for use in the classroom:
* Scavenger Hunts - This game can be played by students of any age group.
Scavenger Hunts can provide students with a fun process for gathering data and
research on any topic. To create a scavenger hunt for the classroom, the teacher
first needs to create a list of topics or data to be gathered by students. The
students then could be divided into small collaborative groups to execute the
"hunt," and when all information is collected, students can organize and present
their data to the class.
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* Guessing Games - Guessing games would include games that do not need a
board, pieces or anything but the mind to play. These games can help students
develop critical thinking skills by observing, comparing, contrasting, and
classifying objects and/or data; and can also help students develop their
descriptive language. The following are examples of guessing games:

* "/ Spy With My Little Eye" - in this game one person would be the "spy"
and select an object within the surrounding area. The game begins by
the "spy" giving clues one at a time such as, "I spy with my little eye
something green." After each clue is given the other players each get
one guess to name the object. If the correct object is not named, a new
clue is given ( e.g., "I spy with my little eye something green that has
legs" . . .) . The person who correctly guesses then becomes the "spy."
* "Animal, Mineral, or Vegetable" - in this game one person is "it" (the
rest of the players are "guessers'~, and begins his/her turn by stating "I'm
thinking of something that begins with a (letter of the alphabet)" ( start
with "A", and the next turn "B" and progress through the alphabet). To
begin the game, each player may ask one question; "Is it an animal?"
"Is it a mineral?" "Is it a vegetable?" The player who is "it" can only
answer "yes" or "no" to the questions. The players then devise
questions that will help them solve the mystery ( e.g., "Is it bigger than
a house?" or "Is it used for food?" ... ). If the "guessers" get stumped,
the person who is "it" can give a clue, and then play resumes. The
person who guesses correctly then becomes "it."
* Card Games - This type of game serves as an effective visual learning
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tool. Simple games such as "Go Fish" would be beneficial to reinforce
number recognition, matching skills, observation, questioning and
socialization skills. Ready made card games are available in a variety
of subjects and topics. The card game "Authors" has helped many
children as well as adults to learn literary figures and the titles of their
works. In the "Authors" game, players attempt to collect sets of four
cards for each author, each card containing the author's picture and the
name of a different piece ofliterature. This same type of game could be
adapted for most subject areas. Students could help create new cards
using math facts, parts of speech for language arts, animal classifications
for science, and so on. An example of a card game for the classroom can
found on page 59.

* Board Games - Board games are one of the oldest known pastimes.
Egyptian carvings dating back to 2500 BC depicted board game
playing. Board games can enhance students' thinking and learning
abilities as well as ignite their enthusiasm for learning. Moving pieces
around a playing board can challenge a player's foresight and imagination;
exercise memory skills, visual-spatial intelligence, critical thinking skills,
decision making skills, spatial reasoning, and strategizing. There
are many prepared games available for classroom use, but teachers
frequently need curriculum-specific games that are not readily available
in stores. Teachers can easily create board games for use in any subject
area. Campbell, Campbell, & Dickinson (1996) created the following
guidelines for making board games:

*

Determine the learning objectives and purpose of the game. Is it
to relay new information, review, or evaluate a unit?
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* Consider how the information and skills could be taught through
the game. Commercial games such as Concentration, 20
Questions, and Scrabble can serve as a good model for game
creation.
* Begin by drawing a rough draft for the game board on a large
sheet of paper, creating the path or design to fit the needs of
the information to be conveyed. Game boards can assume any
shape from a map of the world, to a simple path.
* Once the board is created, decide how the game will end. The
end could be determined by being the first player to reach the
end of the path, the first to accumulate a certain number of
points or objects, the first to visit a certain number oflocations
on the board by correctly answering questions.
* Players will need some method to move around the board.
Movement around the board can be accomplished by dice, a
spinner, cards with directions on them, or directions on the board
itself.

* If dice are chosen as the method for movement around the board,
students can create dice out of small cubes of wood, using
markers to number the dice. Dice could also feature rather than
numbers, different types of animals, symbols, punctuation marks,
letters and so on.
* If cards are needed for questions, bonuses, or penalties they can
be cut from cardstock, cardboard, or index cards.

* The last step is to transfer the rough draft game board to a piece
of cardboard, poster board, or plywood.
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CARD GAMES: RECIPE FOR A DECK OF WORD GAME CARDS
PURPOSE: To augment the teaching ofletters, vowels, words, and reinforce language
arts lessons.

MATERIALS: 200 index cards 3 x 2 1/2 or smaller (can be as small as 1/2 inch square)
MAKE: 15 CARDS FOR E
10 CARDS EACH FOR A I Q II
10 CARDS EACH FOR C. H S. I
8 CARDS EACH FOR B. D. EGL MN£ R W
5 CARDS EACH FOR I K Y Y
2 CARDS EACH FOR Q X Z
A FEW CARDS FOR 00 EA EE
Use this deck to play the following word/Jetter games:
* Memory (Concentration): Mix up cards and place face down. Players take

turns turning over two cards to see if they make a match. If the player is
successful in making a pair, he/she continues his/her turn. The player with the
most pairs at the end of the game wins.

* Scrambled word pairs: Players try to stump each other by using the letter
cards to make scrambled words.

* Building words: Deal out all the cards. Each player tries to make as many
words as possible with the letter cards they receive.

* Tabletop Scrabble: Play the same as scrabble without the board.

**

adapted from Carole Cox. Teaching Language Arts.
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BOARD GAMES: A TRIP TO THE ZOO (A board game of context clues)
PURPOSE: To help teach students the use of context clues in reading.
MATERIALS: A piece of poster board
Various zoo animal pictures

This game was developed for use in primary grades. The playing board consists of a piece
of poster board, short sentences about zoo animals with part of one of the words missing
(the first letter was given as a clue, with dashes to represent the remaining missing letters
e.g., A fish s--- in the sea.), and pictures of zoo animals. The sentences and
corresponding pictures were glued into squares as a path around the board, along with
instruction spaces, such as loose a turn, go back to start, or move ahead 2 spaces.

To play, the player begins at start and rolls a die, then moves the appropriate number of
spaces. When the player lands on a square, he/she has to read the sentence aloud, and
supply the missing word. If the statement gives an instruction (such as loose a turn) the
player follows the instruction. If he/she is successful, his/her turn continues. If the player
is unsuccessful, the play passes to the next player. The first player to reach the finish is the
wmner.
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ACTIVE GAMES: SPEIJJNGWORD BASEBALL
PURPOSE: To augment teaching of the weekly spelling words (can be adapted for any
concept).

MATERIALS: Large plastic sheet (such as a shower curtain) for the "playing field."
Construction paper
Index cards
Spelling Word List (divided into four levels of difficulty)
Flash cards are made for each of the spelling words (or concept being taught) with the
level of difficulty indicated as I, 2, 3, or 4. The plastic mat or sheet is made to resemble a
baseball diamond, with construction paper sheets to mark home plate, first base, second
base, and third base.

To play the game, the group of players are divided into two teams. When a player is "up
to bat," he/she is verbally given a spelling word by the teacher (or game leader), and is
given a specified time to spell the word (30 seconds is usually a good starting point). If
"the batter" correctly spells the word then he/she will take the appropriate base that
corresponds to the difficulty of the word (e.g., words at level "I" would equal a "single"
or hit to first base, words at level "2" would equal a "double" or hit to second base, words
level "3" would equal a "triple" or hit to third base, and words at level "4" would equal a
"home run"). If the "batter" misses the word it is counted as a "strike" and he/she is given
up to two more tries. If the player misses on all three attempts, he/she is then called "out,"
and the next batter is up. The game progresses as in normal baseball until the team has
three outs. The team with the highest score wins.
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ACTIVE GAMES: VOWEL TWISTER
PURPOSE: To reinforce the teaching ofvowels (or any concept of teacher's choice).
MATERIALS: A large sheet of plastic (such as a plastic shower curtain).
Construction paper sheets
A round spinner made of cardboard and a metal brad (the spinner should
be divided into ten wedges, each representing a short or long vowel
sound).
Plastic sheet protectors ( optional)

The playing mat is made by writing each short and long vowel on a separate piece of
construction paper (make two pages for each vowel sound, 20 sheets total). These pages
can either be laminated, or placed into a plastic sheet protector. The vowel pages are then
taped securely onto the plastic sheet playing mat in a random fashion.
The game is played by a designated person spinning and announcing the vowel sound
(such as /a/ for long a as in ape), and indicates right or left hand or foot. The player then
has to place the appropriate hand or foot on the correct vowel square. The player is out
of the game if he/she does not move to the appropriate square. Ideally, the game would
be played with two or three players, the faster player will continue to play and the slowest
to respond would be "out."

63

ACTIVE GAMES: VOCABULARY BOWLING
PURPOSE: To reinforce the teaching of vocabulary words (can be adapted for a variety
of subject matter).

MATERIALS: 10 bowling pins each marked with an appropriate vocabulary word
1 plastic bowling ball
* a purchased toy bowling set can be used, or one could be made using

smaller sized soda or juice bottles for pins and a rubber or plastic ball.
This game is played the same as normal bowling, except each pin is marked with a
vocabulary word. The player takes a turn at knocking down as many pins as he/she can.
After the pins are knocked over, the player must give the appropriate pronunciation and
definition of the word. If the player is unable to provide the appropriate pronunciation
and/or definition, he/she would not be able to count that "pin" in his/her score. The next
player takes his/her turn in the same manner.
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Concept Mapping is another strategy that can help students learn more effectively.
Concept mapping is a graphic method of organization used to explore underlying
relationships. This strategy was originally developed for use in the sciences, but is useful
in other subjects as well. Concept maps are tree-like shapes, with the main concept at the
top and two to five general secondary concepts connected with lines to the main concept.
Verbs label the lines connecting the secondary and main concepts. A third tier of concepts
can be connected to the secondary concepts until all important ideas are included and key
relationships are identified. To create concept maps, students can read or listen to
information and identify the key concepts. The next step would be to compile a list of the
major concepts from the most general to the specific. Using this method will help students
learn to read and listen for meaning. An example of a concept map follows:

de of

ANIMALS

OXYGEN
PLANTS

CARBON DIOXIDE
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Mind Mapping ( or webbing) is a visual note-taking strategy. This strategy taps
into the brain's natural ability to work in an integrated, inter-linked, complex manner.
Mind mapping is similar to concept mapping featuring tree-like branches of information to
display key concepts and relationships. Mind maps are more global in their approach than
the more linear concept maps. Students begin with a main idea, and then create the "big
picture" of their topic. Mind maps can be used for several purposes: to assist in
remembering and organizing written or verbal information, in helping prepare for a writing
assignment, planning and/or evaluating projects or events, or making a visual record of a
meeting in progress. When used during a meeting, mind maps can help to keep
information organized, keep everyone on task, and help in brainstorming activities by
helping to "piggy-back" on others' ideas. The use of symbols, graphics, and color help
make mind maps more memorable and more easy to recall. This strategy can be helpful
for students and teachers alike. Fallowing is an example of a Weather Web adapted from
Sorenson, Buckmaster, Francis, & Knauf (1996):

People who live In Iha desert
'M:!Uld want rain, but that wouldn't
be good for Iha animals and

::=::=::=::=::==\ Antmals
that hibernate ln the
winter wouldn't ~w what to

I::

do If It n6'l8C' snowed.

plants that live th«e.

Bf$ would do beltst, bec:3US8
F~ey would geti~l the right
weather for thelr crops.

<;::::::::c=i

The weather wouldn't cause
so many problems IJr us.

Rain wouldn't wreck
camping tnps.

We'd never mis$ sch~~d

My dad would never have lo stay
home rrom his construction
job because it ....ould never SllOW

too much.

snaN days bacausa 1
never S(ICHI too much.

If a forest !Ire 11.artod,
we could put It out
'Ntth raln.
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Providing for Neural Branching (extending our brain networks) is another
important strategy for the brain-based classroom. Good teaching requires that students be
given opportunities to select and assimilate enough data to force them to challenge
misconceptions and to create strong, accurate conceptions. The effective use of
questioning is a far more powerful way to encourage neural branching than is explication
or narration. Cardellichio and Field (1997) developed seven strategies (or types of
thinking) that encourage neural branching. All of the strategies are related to one
another and provoke divergent thinking. The following seven strategies form a general
framework of questions that students could apply to new data or to old paradigms:
I. Hypothetical thinking. Hypothetical thinking forces us to think of issues and
consequences other than the standard and expected ones. Hypothetical
questions follow this general form:
* What if this had happened?

* What if this were not true?
* What if this had not occurred?

* What ifl could do something I can not do?

2. Reversal. Reversal is a type of hypothetical thinking that highlights traits of
events or situations that might otherwise go unnoticed. General questions that
solicit this type of reversal thinking are:
* What caused this?
* How does this change ifl go backward?
* What ifl tum this upside down or sideways?
* What if

had happened first?
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3. Application of different symbol systems. This thinking process involves
applying a symbol system to a situation where symbols are not usually used.
General questions that could prompt this kind of thinking are:

* Can I make this into a word problem?
* Can I make this into a number problem?

* Can I draw a picture of this?
* Can I represent this through music?
* Can I act this out?

* Can I create a dance to represent this?
4. Analogy. This thinking process involves looking for correspondence or
similarities between items or situations. The general question that stimulates
analogical thinking is:

* How is this like

?

5. Analysis ofpoint of view. This is the act of considering the reasons why
a person holds a particular opinion or belief General questions that stimulate
this type analysis are:

* What else could account for this?
* Who would benefit ifI thought this?

* What harm might occur if _ _ _ ?
* How many other ways could someone look at this?
* What would

(for example, my mother) say or think about this?

6. Completion. When something is incomplete, we have a natural urge to
complete it. An example of a completion exercise would be to remove the
conclusion from a short story and have students write their own. There are
two important aspects of this exercise. First, questions need to guide
students toward reasonable answers- answers that can be supported with
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evidence. Second, a variety of answers should be encouraged which will help
students understand that things can be connected in multiple ways. General
questions that stimulate this type of thinking are:

* What goes in the blank space?
* What is the missing piece or step?
* How would you end the story?
* Write the beginning of _ __
* What if ____ did not happen?
7. Web analysis. Web analysis is concerned with what has actually happened in a
situation., and the goal is to uncover a multitude of effects that may come from
one single source. After students begin to create the web, the most important
question becomes, "And what else?" An example of questions that stimulate
web analysis are:

* How is ___ connected to _ _ _ ?
* How many effects can you imagine from _ _ _?
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The use of an integrated curriculum is also a very important strategy in the brainbased classroom. When the school day is fragmented and the subject matter is separated
into specific time blocks, students see these subjects as separate bodies of knowledge that
have little relationship to one another. An integrated curriculum should be seen as a more
effective means of presenting the curriculum by creating learning experiences that
periodically demonstrate the relationship of the disciplines. The curriculum becomes more
relevant to students when connections are made between subjects rather than presenting
the subject matter in strict isolation.
In the real world learning is integrated. It simply makes more sense to present
subject matter to our students in an integrated and more natural manner rather than in
short, compartmentalized time blocks. Students need to draw upon skills and knowledge
of several subject areas to effectively solve problems. The integration of skills across
subject areas simply reinforces this "real life" problem solving process, and becomes a
more effective means of presenting the curriculum. The following is an example of an
integrated curriculum for reading and writing, developed for use in a developmental
kindergarten classroom.

TEACHING "WHERE IN THE WORLD" WORDS
This curriculum focuses on integrating reading and writing across other subject
areas, and will enable kindergarten teachers to address a portion of the reading and writing
beginning benchmarks of the Washington State Essential Academic Learning
Requirements. The particular focus will be the Reading Essential Academic Learning
Requirements I, the student understands and uses different skills and strategies to read;
Benchmark I. I, use word recognition and word meaning skills to read and comprehend

text; and more specifically characteristic .5, understands that some words name or
describe actions, ideas, or information (e.g., nouns, adjectives, prepositions) in oral
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and/or written language ( as defined in the draft of A Framework for Achieving the

Essential Academic Learning Requirements in Reading (1997), published by the office of
the Washington State Superintendent of Public Instruction, and Washington State reading
consultant, Margaret Mooney).
This curriculum initially teaches the meaning and use of the following "where in
the world words," words that tell where (otherwise known as prepositions): across,

around, over, past, through and under. The skills presented in this curriculum are:
(1) Demonstrating prepositional directions physically with own body
and/or manipulatives.
(2) Identifying the location of objects in a picture verbally (saying it)
and physically (pointing to it) from an orally given prepositional description.
(3) Using prepositions meaningfully to verbally describe the location of
objects and write (tell) stories.
This curriculum integrates the subject areas of reading and writing and their
relationship to the kindergarten child's oral language. At the kindergarten level these three
areas are very closely related. Young children use their main means of communication,
oral language, to accomplish both emergent reading and writing as well as communication.
This curriculum also addresses the question, "Do emergent reading and writing
actually mean speaking and maybe listening?" In the beginning children speak, then they
learn to read and write. Five year old children are still developing their oral skills, so
much of their "reading" and "writing" is spoken. In kindergarten emergent reading is
usually memorization and story retelling, and emergent writing is usually accomplished
through dictation and scribble stories.
This curriculum integrates skills for emergent reading and writing across subject
areas. Certain subject areas lend themselves quite easily to the integration of curriculum,
as do reading and writing. By integrating the reading and writing skills within multiple
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subject areas, we can not only reinforce those skills in multiple settings, but save time
during the school day and create more interesting and cohesive learning experiences for
our students.

GOALS
I) To develop an integrated curriculum that shows what learning experiences
could be used in a developmental kindergarten to teach the Essential Academic
Learning Requirements in reading/writing, in particular Reading benchmark 1.1
characteristic . 5.
2) To use oral language to lead into reading and writing activities, because speech

is the beginning of reading and writing.
The student objectives for this curriculum are as follows:
1) The student will physically demonstrate, using body and object or two objects,
an action that corresponds to verbal teacher directions using the following
prepositions: across, around, over, past, through, and under, 100% of the time
by the end of the school year.
2) The student will verbally (say) and physically (point to) identify objects in a
picture from prepositional directions using these words: across, around, over,
past, through, and under, given by the teacher 100% of the time by the end of
the school year.
3) The student will orally use these prepositional words: across, around, over,
past, through, and under to correctly describe the location of objects in a
picture 100% of the time by the end of the school year.

CURRICULAR DESCRIPTION/ IMPLEMENTATION
Occasionally we teachers run across a book that has seemingly endless potential
for teaching. One of those books is Snow on Snow on Snow by Cheryl Chapman, another
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is the book Rosie's Walk by Pat Hutchins. This integrated curriculum uses the book
Rosie's Wa)k to teach the "where in the world words" (prepositions) listed in the book.
This book uses these prepositions to describe Rosie's excursions around the barnyard as
she evades the ever persistent fox.
The teaching of these prepositions is integrated over the subject areas of reading,

writing, math, drama, and PE (please refer to illustration #1 page 75: the Interdisciplinary
Concept Model). Let's begin our curriculum with the following activities:
READING· We begin with oral development by discussing the concept of the
"where in the world words" (prepositions) and how they tell us "where." We can then
introduce the "big book" Rosie's Walk, and discuss the "Rosie words" (the prepositions:
across, around, over, past, through, and under) with students and encourage them to listen
carefully for these words as we read the story. We can then "read" the story to students
using the pictures only. The teacher and students could take turns explaining what was
happening in the story. The teacher also should ask leading questions that can be
answered with the appropriate preposition, such as, "What does Rosie do when she gets to
the haystack?" (answer: she goes "over" the haystack). The next step would be for the
teacher to read the book to students with the words, emphasizing the prepositions. The
final step would be to have students and teacher read the book together.
WRITING: We would further develop the concept of these prepositions, by
recreating the story using a pocket chart with word and picture cards. Using the pocket
chart naturally links reading and writing skills. The pocket chart with word and new
picture cards can be used to create new stories using the prepositions being taught.
Through the creation of the new stories students will be using the prepositions so these
"describing words" begin to make sense and students understand the meaning of these
describing words.
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These new stories can be written (dictated) in large group, small groups, or
independently and can be bound or stapled into a book. The subject matter and new
picture cards can match any theme or unit including seasons or holidays (please refer to
illustration #2 page 76: a class created Halloween story book). Reading and comparing
these creative stories with a friend or adult also provides a natural bridge between writing
and reading (the creation and comparing of these student stories also promotes higher
level thinking skills).
MATH: We can closely relate the math skills of identifying and drawing geometric
shapes with teaching the prepositions. An activity to accomplish this would be having
students draw, paint or cut and paste the geometric fox and hen from Ed Emberley's
drawing books. Directions for creating the animals would include using the prepositional
words, over, under, etc. (this activity is also excellent for visual motor integration).
A second math activity relating to our concept of prepositions would be to have
students draw Rosie the Hen or the Fox in his/her favorite part of the story. The large
group of students and teacher would then chart and graph the data by choice of
preposition, for example, group the number of responses that showed Rosie going around
the pond, or over the haystack.
DRAMA: We could tie in our teaching the prepositions to drama by having
students act out the story of Rosie's Walk using blocks and materials from the classroom
to depict the barnyard setting. This could be accomplished by using large props so the
children could be the characters. On a smaller scale, children could create a barnyard map
and use paper puppets or plastic figures as characters. Either the audience, the puppet
master or characters could verbalize the story as it unfolds, for example, the narration
"around the pond" would be heard as the Rosie actor/puppet circled the pond.

:eE.: We could also incorporate the teaching of these prepositions through PE.
The "Rosie Words" (prepositions) could be used to introduce PE equipment such as
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hoops, bean bags, ropes and parachutes while also teaching movement and large motor
skills. These activities also reinforce the concept of personal body space and the respect
of other's personal space. An example of this type of activity would be to have students
move (walk, hop, crawl, run) according to the teacher's verbal command through, under,

around, past the PE equipment used (hoops, ropes, parachutes, bean bags, etc.).
Even though prepositions are not directly taught during Social Studies and Art,
these subject areas are included through our use of art materials and map making skills in
the previously listed activities. As this curriculum indicates, the targeted skills can be
easily woven into just about any instructional setting. This method of integration could
also be used with virtually any concept or skill being taught, with the careful consideration
and effort of a concerned teacher. The possibilities are limited only by the teacher's
imagination. Through careful curriculum integration, the daily classroom schedule can
become more flexible, the teacher can save time during lesson planning and instructional
time by integrating skills over multiple subject areas, and students can be given integrated
learning experiences that more closely resemble learning in "real life."
A curriculum based assessment tool accompanies this curriculum, and can be
found beginning on page 77. This tool will allow not only for assessment of student
progress, but will also assist in evaluating the effectiveness and success of this curriculum.
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INTERDISCIPLINARY SKILL MODEL
Integrated Curriculum:
Teaching a skill wit/Jin multiple subject areas.

Please note: The figure on this page was redacted due to copyright concerns.
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Please note: The figure on this page was redacted due to copyright concerns.
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(
CURRICULUM BASED ASSESSMENT

This Curriculum Based Assessment was teacher developed to find out kindergarten
childrens' understanding of some prepositional meanings before implementing a teacher
made integrated curriculum to teach the meaning and use of some prepositions. The
curriculum addresses Reading Essential Learning 1.1, characteristic .5, understands that

some words name or describe actions, ideas or information (e.g., noun, adjectives,
prepositions) in oral and/or written language, as listed in the draft of A Framework for
Achieving the Essential Leaming Requirements in Reading (I 997), published by the office
of the Washington State Superintendent of Public Instruction.
This curriculum initially teaches the meaning and use of the following prepositions:

across, around, over, past, through, and under. Other prepositions will be added later.
The skills presented in this curriculum are as follows:

(1) Demonstrating prepositional directions physically with own body and/or
manipulatives.
(2) Identifying the location of objects in a picture verbally (saying it) and physically
(pointing to it) from an orally given prepositional description.
(3) Using prepositions meaningfully to verbally describe the location of objects and tell
(write) stories.

DIRECTIONS TO TEACHER/STUDENT
This CBA will be given orally by an adult to one child at a time. It can be given in
the classroom if the adult and child are able to hear and focus on the assessment activity.

If the classroom is too noisy or the child is distracted by other activities in the room, the
assessment can be given in a quiet nearby area.
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Each day's assessment will be in three parts. The first part of the assessment is
designed to have the child show what a prepositional description looks like. The adult will
say to the child, "We are going to play a game with this block and the chair. When I am
done talking, do what I asked you to do." The adult will give six different directions using
each of the six above listed prepositions.
For the second part the adult will say to the child, "We are going to play a game
with this picture. I am going to describe something in the picture to you. Point to and say
what you think I am describing." The adult will describe six different objects in the picture
one at a time. The description for each object will include one of the prepositions as listed
above.
The third part of the assessment will differ from the second in that the child is
asked to give the descriptions. The adult will say, "Use the word above to tell me about
something in the picture." The adult will continue to give the same directions using each
of the other five listed prepositions.
The teacher can gain much valuable information by doing the assessing
himseW'herself But it does not seem realistic or even very possible for a kindergarten
teacher to assess 25 children independently in the space of a two and one half hour
kindergarten school day for three days in a row as the three day sample of the CBA
suggests. The teacher may only be able to give one of the three day sample assessments.

If there is a classroom aide, the other two assessments could be given by the aide. In the
event of no classroom aide, a parent volunteer could be instructed on how to give the
assessment. It may be that a three day sample assessment just plain won't always make
sense in a regular kindergarten classroom and the teacher will have to make do with a
modified one day sample.
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THREE DAY SAMPLE

Day ) , part ) · Ask the child to perform the following directions using a classroom chair
and a soft foam block.
Show the block going across the chair.
Show the block going around the chair.
Show the block over the chair.
Show the block going past the chair.
Show the block going through a part of the chair.
Show the block under the chair.

Day 2, part 1· Ask the child to perform the following directions using a piece of
newsprint paper and a pencil.
Show the pencil going across the paper.
Show the pencil going around the paper.
Show the pencil going over the paper.
Show the pencil going past the paper.
Show the pencil going through the paper.
Show the pencil going under the paper.

Day 3, part ) · Ask the child to perform the following directions using his/her body and a
classroom table. Lay the table upside down. Child should request that the table be turned
right side up when given the last direction.
Go across the table.
Go around the table.
Go over the table.
Go past the table.
Go through a part of the table.
Go under the table.

80

Day 1, part 2· Using the picture of the kitchen, ask the child to point to and say the
answers to these directions (picture included at the end of the CBA).
Find something laying across a plate.
Find something going around the man.
Find something over the refrigerator.
Find something going past a pan.
Find something through the window.
Find something under the cupboards.

Day 2, part 2· Using the picture of the party, ask the child to point to and say the answers
to these directions (picture included at the end of the CBA).
Find something moving across the floor.
Find something going around the cake.
Find something over the cake.
Find something past the stool.
Find something through a mask.
Find something under the table.

Day 3, part 2· Using the picture of the park, ask the child to point to and say the answers
to these directions (picture included at the end of the CBA).
Find something going across the sidewalk.
Find something around the flowers.
Find something over the swingers.
Find something going past the swans (birds in the water).
Find something going through the air.
Find something under a tree.
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Day 1, part 3 · Have the children describe where something is in the party picture.
Use the word across to tell me where something is in this picture.
Use the word around to tell me where something is in this picture.
Use the word over to tell me where something is in this picture.
Use the word past to tell me where something is in this picture.
Use the word through to tell me where something is in this picture.
Use the word under to tell me where something is in this picture.
Day 2, part 3 · Same procedure as Day 1, part 3 except use the park picture.

Day 3, part 3· Same procedure as Day 1, part 3 except use the kitchen picture.

DATA COLLECTION
Use a copy of the following data collection chart each day of the three day sample
assessment. Mark with a plus under each preposition that is answered correctly for each
part of the assessment. Mark with a zero for each incorrect answer (the acceptable level
of performance is listed on the data collection chart).

CBA ror Prepositions Data Collection Chart
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